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iQ Whois Ralph Baric, really? We all know that he's the world's expert on coronaviruses 
& he is implicated in the lab leak 'theory' that resulted in the C19 pandemic, but do you 
REALLY know Baric & how important his role in C19 is? 


Ralph Baric 


2 @ In previous threads I have extensively looked into the career of Ralph Baric. Along the 
way I discovered that Baric's wife, Antoinette 'Toni' also works at UNC Chapel Hill as the 
school's Grant Specialist. Convenient. 


2 ReeEE 


Toni Baric wh UNC Chapel Hil 
Business Officer at University of North Carolina 

EJ Cal Poly Pomona 
Chapel Hill, North Carolina, United States - Contact info 


157 connections 


Activity 


159 followers 


Toni Baric commented on a post * 2mo 


| am sorry to hear Stefan. 


Toni Baric commented on a post * 4mo 


Can wait until my issue comes in. Congratulations! 


Show all comments 


Experience 


Grants Specialist 
UNC Chapel Hill 


2007 - Present - 16 yrs 10 mos 


3 & When looking into this months ago I noticed Baric's CV listed his family member, which 
confirmed Antoinette Baric was indeed Ralph's wife. Also listed were two daughters [Cristina 
& Michelle], & two son's [Michael & Thomas] 


Curriculum Vitae 
Ralph S. Baric 
I. PERSONAL INFORMATION: 
A. Business Address: Home Address: 
Department of Epidemiology 2600 Northstream Ct 
School of Public Health Haw River, NC 27258 
University of North Carolina at Chapel Hill 336-578-1575 


McGaveran-Greenberg Hall, CB# 7435 
Chapel Hill, North Carolina 27599-7435 
Phone: 919-966-3895 


B. Personal Data 


Born: April 3, 1954 Married: Antoinette Baric 
US Citizen Children: Cristina, Michelle, Michael, 
Thomas 


Il. EDUCATION: 
A. North Carolina State University, Raleigh, North Carolina, B.S., Zoology, 1977 
B. North Carolina State University, Raleigh, North Carolina, Ph.D., Microbiology, 1983 
C. University of Southern California, School of Medicine, Department of Microbiology and 
Neurology, Post-doctoral Fellow, 1982-1986 


lll. PROFESSIONAL EXPERIENCE: 

A. Assistant Professor, Department of Parasitology and Laboratory Practice, University of 
North Carolina at Chapel Hill, March 1986-June 1990 

B. Assistant Professor, Department of Epidemiology, University of North Carolina at Chapel 
Hill, July 1990-June 1993. 

C. Associate Professor, Department of Epidemiology, University of North Carolina at Chapel 
Hill, July 1993-2001. 

D. Associate Professor, Department of Microbiology and Immunology, University of North 
Carolina at Chapel Hill, July 1993-2001 

E. Professor, Department of Epidemiology, Department of Microbiology and Immunology, 
University of North Carolina at Chapel Hill, July 2001-current 


4 @ In December of 2021, the NC regional Pulitzer-prize winning newspaper wrote a 
glowing article about Ralph Baric, announcing that he had just been given the highest 
civilian honor in the state by the governor. The article mentioned almost all aspects of Baric's 


life-almost.. 


Link: — https://archive._ph/DQreQ 


archive.today Saved from fhttps://amp.newsobserver.com/article256196847.html search 26 Oct 2022 14:23:20 UTC 
webpage capture Qhiistony enter new— 
Redirected from https: //www.newsobserver.com/news/local/education/article256196847 
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HOMEPAGE 


Ralph Baric’s UNC research helped make 
COVID vaccines happen. He’s our Tar Heel 
of the Year 


For his contributions to the development of the Moderna vaccine as well as 
Remdesivir and Molnupiravir, which are COVID-19 drug treatments, Baric is 
The News & Observer’s 2021 Tar Heel of the Year. The distinction honors 
North Carolina residents who have made significant contributions to the state 
and region — and in this case, the world. 


Dr. Ralph Baric, a scientist at UNC-Chapel Hill's Gillings School of Global Public Health, has studied 
coronaviruses for decades. Baric and researchers in his lab helped develop the Moderna vaccine and 
treatments for COVID-19 like Remdesevir. BY JULIA WALL & 


A COMMITMENT TO THE PROCESS 


Baric’s research was the basis for multiple vaccines, including Moderna, 
which was tested on animal models in his UNC-CH lab before it was given to 
people. His team also conducted the pre-clinical development for the only 
approved direct-acting antiviral drug, Remdesivir, to treat COVID-19 patients 
in hospitals. Baric’s lab also studied Molnupiravir, which is the first antiviral 
pill shown to treat COVID-19 and was authorized for emergency use last 
month. 


Link: https://archive.ph/DQreQ 


‘HIS POP POP FIGHTS THE CORONAVIRUS’ 


Cristina Layne, Baric’s daughter, appreciated the personal guidance from one 
of the world’s leading experts as she navigated the uncertainty of the 
pandemic with her toddlers. The laughter Baric brought to their home while 
running around, rolling on the floor and letting his grandkids beat up on him 
for hours was just as important. 


Layne’s 4-year-old son also loved watching Baric on the news, and he knows 
that his Pop Pop fights the coronavirus. He likes to pretend he can be a 
superhero, too, saying he’ll fight it with a microscope. 


“] think it’s impressive to have the weight of the world on your shoulders and 
.. he can let loose and relax for a few moments to give himself some peace 
and reduce any anxiety that he might be feeling,” Layne said. 


Michael Baric, Baric’s son, is a swim coach at UNC-CH who faced the 
difficulties of trying to carefully operate an athletic program and team during 
the pandemic. 


Once vaccines were on the horizon, the level of hope rose in the athletic 
department — not because the pandemic was almost over, but because there 
was something to look forward to, he said. 


Link: —https://archive.ph/DQreQ 


“Tt made me very proud, because I know he played a huge role in that,” 
Michael Baric said. 


For Toni, her husband brought a sense of relief during the pandemic and 
pride as she collected messages of gratitude from others. 


One email came from a UNC-CH faculty member whose sister recovered from 
COVID-19 after being treated with Remdesevir. Another email was sent by a 
mom who thanked Baric for saving her son’s life. 


“The state and the country and the world are really lucky that Ralph did that, 
starting decades ago,” said Johnston, a professor emeritus of microbiology 
and immunology at the UNC School of Medicine and the executive director of 
the nonprofit organization Global Vaccines Inc. 


Link: —_ https://archive.ph/DQreQ 


5 a The article mentions his wife, Toni, their long history at UNC, their son, Michael who 
also works at UNC as a swim coach, their daughter, Cristina & even Baric's grandkids. No 
mention tho of Michelle & Thomas Baric. The other children... 


In 2015, Baric and his colleagues at UNC-CH started working on Remdesevir, 
without knowing that in a few years it would be saving lives of patients at the 
hospital across the street and at those around the country. More than half of 
patients hospitalized with COVID-19 are given Remdesevir, according to 
biopharmaceutical company Gilead Sciences. 


About two to three years before the COVID-19 pandemic, Baric and his 
colleagues started testing mRNA-based vaccines against other coronaviruses. 
The mRNA vaccines essentially teach cells how to make a protein that triggers 
an immune response that attacks the virus. Scientists like Baric have been 
pioneering that technology since the 1990s. 


Their data was “spectacular” in animal models of human disease in how it 
could neutralize the virus through immune responses and protect young and 
old animals from lethal disease, Baric said. That data was rolling out just as 
SARS CoV-2 emerged, so Baric and other scientists used it as the foundation to 
develop vaccines to fight COVID-19. 


Link: https://archive.ph/DQreQ 


In collaboration with the NIH, Baric’s lab was charged with developing 
similar animal models to test vaccine candidates by April 2020 and gather 
data by the end of June 2020, so it could be sent to the FDA to get approval for 
Phase 3 testing in humans, which began in August 2020. 


“That trusting relationship and their expertise in animal model development 
allowed for early understanding of how efficacious COVID-19 vaccines were 
and undoubtedly led to the record speed of development,” Corbett said. 


She is an assistant professor of immunology and infectious diseases at 
Harvard University who worked with Baric while earning her doctorate at 
UNC-CH. Corbett helped develop the Moderna vaccine as a research fellow at 
the National Institute of Allergy and Infectious Diseases’ Vaccine Research 
Center. 


Graham, former deputy director of the NIAID Research Center at NIH, called 
Baric “the premier coronavirologist in the world. 


Link: https://archive.ph/DQreQ 


PREPARING FOR THE NEXT OUTBREAK 


While Baric and his team have hit remarkable milestones throughout the 
pandemic, the celebratory moments have been fleeting. 


The day before a U.S. Food and Drug Administration panel gave preliminary 
approval to Molnupiravir in November, the omicron variant emerged. Baric’s 
lab geared up to respond to that variant to understand its biology, its impact 
on therapeutics, vaccines and drugs, and how best to counter it if some of the 
products that are on a shelf lose their potency, Baric explained. 


Accomplishments: Inducted into the National Academy of Sciences in 2021; 
UNC System O. Max Gardner Award in 2021; North Carolina Award in 2020. 


Fun fact: Before the pandemic, Baric and his wife would eat lunch together 
nearly every day at UNC-Chapel Hill. Sometimes they would invite their son, 
Michael, who also works at UNC. 


Link: _https://archive.ph/DQreQ 


6 @ I found this very odd. Not only was Thomas Baric missing from the article, but also from 
Baric's CV. It took some digging but lo' & behold, Thomas Baric ALSO works at UNC, in fact 


he's on his way to follow his dad's footsteps; working on viruses/vaccines! 
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NEWS RELEASE 25JUN-2021 Media Contact 


Scientists discover how dengue vaccine Univers of North Carolina Heath Care 
: . : mark. derevicz@unchancedu 

fails to protect against disease orice: 919-966-037 

UNC-Chapel il Scientists denied te small subpopulation of antibodies in vaccinated 

chldren that correlate wth protection against dengue fever. This research should help shape 


Peer-Reviewed Publication More on this News Release 


UNIVERSITY OF NORTH CAROLINA HEALTH CARE 


"Our results suggest that a safe and effective dengue virus vaccine needs to stimulate 
neutralizing antibodies targeting unique sites on each of the four dengue serotypes ," Adams 


said. “Not merely the neutralizing antibodies against cross-reactive epitopes common to all 
four dengue types." 


Link: https://www.eurekalert.org/news-releases/903503 


ASM Journals 


ASM Journals / mBio / Vol. 10, No.5 
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8 
Role of Zika Virus Envelope Protein Domain III as a Target of 
Human Neutralizing Antibodies 


Authors: Emily N. Gallichotte, Ellen F. Young, Thomas J. Baric, Boyd L. Yount, Stefan W. Metz, Matthew C. Begley, 


Aravinda M. de Silva, Ralph S. Baric AUTHORS INFO & AFFILIATIONS 


Dor: 


. ® Check for updates 


Link:_https://journals.asm.org/doi/10.1128/mbi0.01485-19 
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Genetic Variation between Dengue Virus Type 4 Strains Impacts Human Antibody Binding 
and Neutralization 
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Project Number Contact PI/Project Leader Awardee Organization 
1RO1AI125198-01 DESILVA, ARAVINDA M. UNIV OF NORTH CAROLINA CHAPEL HILL 


B Details 
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Bi Publications 
Abstract Text 
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ea Program Summary Dengue is the most common arthropod borne viral disease of humans. Vaccines are urgently needed to prevent dengue yet 
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Link: https://reporter.nih.gov/search/OvwNTayltkC2pzco-LUNSA/project- 
details/9153244 


7 @ Thomas Baric is listed as a scientist and co-author of multiple papers with his father 
Ralph working on the same studies that Ralph had been working on leading up to the 
pandemic including federally funded work. However, you don't find him if you search UNC's 
website. 


~ SCHOOL OF = Ss 
MUNC MEDICINE 


@ About + Education - Research + Patient Care Alumni + Diversity + Faculty Affairs + Give 


Search Results for “Thomas Baric” 
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Link: https://www.med.unc.edu/? 
s=%22Thomas+Baric%226cx=0 170597847 19810698204%3Al|2ibo0i4woScof=FORID%3A 1 0Sie=UTF-8&search- 
btn=Search&search_type=gcs#gsc.tab=0&gsc.q=%22Thomas%20Baric%22&gsc.page=1 


8 &I only found out due to a March 2022 WHO consultation document by UNC Chapel Hill 
titled, Major challenges w/the development of Pan-Coronavirus Vaccines, where on the last 
page is listed "Tommy Baric" & Acknowledged is Pfizer, Merck, Zuckerberg, & NIAID. 


Common Obstacles 
* Sarbecoviruses 
— Group II and Group III strains and assays 
— More High Risk Strains 


* Other Betacoronaviruses- 
— MERS-CoV (group 2c) 
* heterologous group 2c high-risk strains/models 
— Group 2d strains (to be identified and developed) 
— Group 2a (HCoV 0C43/HKU1) 
* limited reagents/animal models 
+ lots of animal strains (surrogates) 
* Other Alphacoronaviruses 
— NL63 and HCoV229E animal models (weak/nonexistent) 


— High Priority Zoonotic Strains (to be identified and developed) 
— Several animal strains/models available 


¢ Deltacoronaviruses 
— Porcine epidemic diarrhea virus 
— Other high priority strains (to be identified and developed) 
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9 & Seems like Thomas wasn't forgotten from the article of his father's success. He was 
intentionally not mentioned. The big question is why? But the curiosity doesn't end there. 
Why nothing more than a mention of Michelle Baric? 


10. & Maybe it has something to do with the fact that Michelle works at Myriad Genetics 
[MG] Why is this relevant. Baric wasn't alone in his honors by the state of NC, another 


recipient was NIH director Francis Collins, another NC native. 


Michelle Baric 9 \\/| Myriad Genetics 


Genetic Counselor at Myriad Genetics =S 
University of Cincinnati 


Wrightsville Beach, North Carolina, United States - Contact info 


185 connections 


Activity 


184 followers 


Michelle hasn't posted yet 
Recent posts Michelle shares will be displayed here. 


Show all activity > 


Experience 


\/ Genetic Counselor 
Myriad Genetics - Full-time 
Aug 2020 - Present - 3 yrs 3 mos 


Patient Education Team 


Genetic Counselor 
Duke University Health System - Full-time 


Nov 2015 - Jul 2020 - 4 yrs 9 mos 
Durham, NC 


= Francis Collins 
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Article Talk 


From Wikipedia, the free encyclopedia 


For other people named Francis Collins, see Francis Collins (disambiguation). 


Francis Sellers Collins ForliemRS (born April 14, 1950) is an American physician-geneticist 
who discovered the genes associated with a number of diseases and led the Human 
Genome Project. He served as director of the National Institutes of Health (NIH) in Bethesda 
Maryland, from 17 August 2009 to 19 December 2021, serving under three presidents. !"l2 


Before being appointed director of the NIH, Collins led the Human Genome Project and other 
genomics research initiatives as director of the National Human Genome Research Institute 
(NHGRI), one of the 27 institutes and centers at NIH. Before joining NHGRI, he earned a 
reputation as a gene hunter at the University of Michigan.!°! He has been elected to the 
Institute of Medicine and the National Academy of Sciences, and has received the 
Presidential Medal of Freedom and the National Medal of Science. 


Collins also has written books on science, medicine, and religion, including the New Yori 
Times bestseller, The Language of God: A Scientist Presents Evidence for Belief. After 
leaving the directorship of NHGRI and before becoming director of the NIH, he founded and 
served as president of The BioLogos Foundation, which promotes discourse on the 
relationship between science and religion and advocates the perspective that belief in 
Christianity can be reconciled with acceptance of evolution and science, especially through 
the idea that the Creator brought about his plan through the processes of evolution.!4l In 2009, 
Pope Benedict XVI appointed Collins to the Pontifical Academy of Sciences.!] 


On October 5, 2021, Collins announced that he would resign as NIH director by the end of the 
year] Four months later in February 2022, he joined the Cabinet of Joe Biden as Acting 
Science Advisor to the President, replacing Eric Lander.{718] 


Early years [edit] 


Collins was born in Staunton, Virginia, the youngest of four sons of Fletcher Collins and 
Margaret James Collins. Raised on a small farm in Virginia's Shenandoah Valley, Collins was 
home schooled until the sixth grade.!°] He attended Robert E. Lee High School in Staunton, 
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Francis Collins 


Science Advisor to the President 


Acting 
In office 


February 18, 2022 - October 3, 2022 


President 


Joe Biden 


Preceded by = Eric Lander 
Succeeded by Arati Prabhakar 
16th Director of the National Institutes of 


Health 
In office 


August 17, 2009 - December 19, 2021 


President 


Nenutw 


Barack Obama 
Donald Trump 
Joe Biden 
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A group of nine North Carolinians spanning the fields of microbiology and 
immunology, education, public service, history and fashion received the state’s 
highest civilian honor during a ceremony Thursday evening. 


Recipients of the North Carolina Award for 2021 and 2020 (since last year’s 
ceremony was canceled due to the pandemic) eas Dr. Francis Collins, (te 
outgoing director of the National Institutes of Health who has led the federal agency 
for the last 12 years; Dr. Ralph Baric, a renowned coronavirus researcher at UNC- 
Chapel Hill; and André Leon Talley, who grew up in Durham and went on to work at 
several fashion publications, including Vogue. 


Established by state lawmakers in 1961 and first awarded in 1964, the North 
Carolina Award recognizes “significant contributions to the state and nation in the 
fields of fine arts, literature, public service and science,” according to the N.C. 
Department of Cultural and Natural Resources, which administers the award. 


More than 250 people have received the award, including Maya Angelou, James 
Tavlor. ohn Hone Franklin. the Rev. Billv Graham and the Rev. William I. Barber IT. 
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NORTH CAROLINA 


Meet the 9 North Carolinians receiving the 
state’s highest civilian honor this year 
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11 a Here's the kicker, Collins wasn't just Fauci's boss at NIH, he also was the first director of 
the Human Genome Project at the Nat'l human genome Institute, of which the company 
leading the sequencing is none other than Myriad Genetics. 


human genome, with 22 homologous 

chromosomes, both the female (XX) 
Developments [edit] and male (XY) versions of the sex 
chromosome (bottom right), as well 
as the mitochondrial genome (to 
common diseases like cancer and diabetes !2°163] scale at bottom left). The blue scale 
to the left of each chromosome pair 
(and the mitochondrial genome) 
in medicine and biotechnology. Clear practical results of the project emerged even before the work shows its length in terms of millions 


With the sequence in hand, the next step was fo identify the genetic variants that increase the risk for 


It is anticipated that detailed knowledge of the human genome will provide new avenues for advances 


was finished. For example, a number of companies, such as Myriad Genetics, started offering easy of DNA base pairs 
Further information: Karyotype 
ways to administer genetic tests that can show predisposition to a variety of illnesses, including 
breast cancer, hemostasis disorders, cystic fibrosis, liver diseases and many others. Also, the 
etiologies for cancers, Alzheimer's disease and other areas of clinical interest are considered likely to benefit from genome information and 


possibly may lead in the long term to significant advances in their management !”7II78] 


There are also many tangible benefits for biologists. For example, a researcher investigating a certain form of cancer may have narrowed 
down their search to a particular gene. By visiting the human genome database on the World Wide Web, this researcher can examine what 
other scientists have written about this gene, including (potentially) the three-dimensional structure of its product, its functions, its 
evolutionary relationships to other human genes, or to genes in mice, yeast, or fruit flies, possible detrimental mutations, interactions with 
other genes, body tissues in which this gene is activated, and diseases associated with this gene or other datatypes. Further, a deeper 
understanding of the disease processes at the level of molecular biology may determine new therapeutic procedures. Given the established 
importance of DNA in molecular biology and its central role in determining the fundamental operation of cellular processes, it is likely that 
expanded knowledge in this area will facilitate medical advances in numerous areas of clinical interest that may not have been possible 
without them !72] 


‘“-~~sral scientific teams worked in the 1970s and 1980s to identify genes and their loci as a National Institutes of Health 
= eof cystic fibrosis. Progress was modest until 1985, when Lap-Chee Tsui and Thesis Semiclassical theory of 
colleagues at Toronto's Hospital for Sick Children identified the locus for the gene !"®) It was vibrationally inelastic 

then determined that a shortcut was needed to speed the process of identification, so Tsui arene a a 
contacted Collins, who agreed to collaborate with the Toronto team and share his Sa eae 
chromosome-jumping technique. The gene was identified in June 1989,{19I20] and the results param dames Cross 

were published in the journal Science on September 8, 1989.'21 This identification was 

followed by other genetic discoveries made by Collins and a variety of collaborators. They 


included isolation of the genes for Huntington's disease,!22] neurofibromatosis,|231l24] multiple endocrine neoplasia type 1 ,!25] inv(16) AML!26] 
and Hutchinson-Gilford progeria syndrome.[27] 


Genomics [edit] 


In 1993 National Institutes of Health Director Bernadine Healy appointed Collins to succeed James D. Watson as director of the National 


val Huma 


In 1994 Collins founded NHGRI's Division of Intramural Research, 29] a collection of investigator-directed laboratories that conduct genome 
research on the NIH campus lation needed] 


In June 2000 Collins was joined by President Bill Clinton and biologist Craig Venter in making the announcement of a working draft of the 
human genome./31l He stated that "It is humbling for me, and awe-inspiring to realize that we have caught the first glimpse of our own 
instruction book, previously known only to God."(22I[33134] An initial analysis was published in February 2001, and scientists worked toward 
finishing the reference version of the human genome sequence by 2003, coinciding with the 50th anniversary of James D. Watson and 
Francis Crick's publication of the structure of DNA [citation needed] 


Another major activity at NHGRI during his tenure as director was the creation of the haplotype map of the human genome. This International 
HapMap Project produced a catalog of human genetic variations—called single-nucleotide polymorphisms—which is now being used to 
discover variants correlated with disease risk. Among the labs engaged in that effort is Collins' own lab at NHGRI, which has sought to 
identify and understand the genetic variations that influence the risk of developing type 2 diabetes [citation needed] 


In addition to his basic genetic research and scientific leadership, Collins is known for his close attention to ethical and legal issues in 
genetics. He has been a strong advocate for protecting the privacy of genetic information and has served as a national leader in securing the 
passage of the federal Genetic Information and Nondiscrimination Act, which prohibits gene-based discrimination in employment and health 
insurance.!25l In 2013, spurred by concerns over the publication of the genome of the widely used HeLa cell line derived from the late 
Henrietta Lacks, Collins and other NIH leaders worked with the Lacks family to reach an agreement to protect their privacy, while giving 
researchers controlled access to the genomic data [25] 


Building on his own experiences as a physician volunteer in a rural missionary hospital in Nigeria,°"1 Collins is also very interested in 
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From Wikipedia, the free encyclopedia 


The Human Genome Project (HGP) was an international scientific 
research project with the goal of determining the base pairs that make up 
human DNA, and of identifying, mapping and sequencing all of the genes 
of the human genome from both a physical and a functional standpoint. It 
started in 1990 and was completed in 2003.""! It remains the world's largest 
collaborative biological project.!2] Planning for the project started after it 
was adopted in 1984 by the US government, and it officially launched in 
1990. It was declared complete on April 14, 2003, and included about 92% 
of the genome.!°! Level "complete genome" was achieved in May 2021, 
with a remaining only 0.3% bases covered by potential issues.!“I[5] The 
final gapless assembly was finished in January 2022.!°] 


Logo of the Human Genome a 
Project 

Funding came from the United States government through the National 

Institutes of Health (NIH) as well as numerous other groups from around 

the world. A parallel project was conducted outside the government by the Celera Corporation, or Celera 
Genomics, which was formally launched in 1998. Most of the government-sponsored sequencing was performed 
in twenty universities and research centres in the United States, the United Kingdom, Japan, France, Germany, 
and China,!”] working in the International Human Genome Sequencing Consortium (IHGSC). 


The Human Genome Project originally aimed to map the complete set of nucleotides contained in a human 
haploid reference genome, of which there are more than three billion. The "genome" of any given individual is 
unique; mapping the "human genome" involved sequencing samples collected from a small number of individuals 
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From Wikipedia, the free encyclopedia 


Myriad Genetics, Inc. is an American genetic testing and precision medicine company Myriad Genetics, Inc. 
based in Salt Lake City, Utah, United States. Myriad employs a number of proprietary = 
technologies that permit doctors and patients to understand the genetic basis of human l\ / | jaa | a d 
disease and the role that genes play in the onset, progression and treatment of disease. This Y 
information is used to guide the development of new products that assess an individual's risk t ° 
for developing disease later in life (predictive medicine), identify a patient's likelihood of g ene 1CS 
responding to a particular drug therapy (precision medicine), assess a patient's risk of Type Public 
disease progression and disease recurrence (precision medicine), and measure disease Traded as Nasdaq: MYGN (2 

ae S&P 600 Component 
activity. — 

Industry Healthcare 

: Molecular Diagnostics 

History [edit] Biotechnology 
Precision Medicine 


The global search for the genetic basis of breast cancer began when Mary-Claire King, Founded Salt Lake City, Utah, 
Ph.D., from the University of California, Berkeley announced the localization through linkage United States (1991) 
analysis of a gene associated with increased risk for breast cancer (BRCA‘) to the long arm Headquarters Salt Lake City, Utah 


of chromosome 17/3! Key people Paul J. Diaz, President and 
To further locate the actual gene, Dr. Skolnick and his colleagues invented a gene mapping tak Skolnick, Co- 
technique known as Restriction Fragment-length Polymorphisms (RFLP).4l Gilbert joined Founder 
Kimberlin in 1991, and they teamed up with Skolnick to form Myriad Genetics.[5] ey at Co- 
ounder 

In August 1994, Mark Skolnick and researchers at Myriad, along with colleagues at the Kevin Kimberlin, Co- 
University of Utah, the US. National Institutes of Health (NIH), and McGill University eee me 
sequenced BRCA1 °l They attempted to patent this gene, which resulted in significant Walker Gilbert raceir au 
controversy and a landmark Supreme Court Case_!“I8I9 Vice Chair 

Revenue A $690.6 Million(2021)!") 


The firm then established the first clinical laboratory to commercialize genomic testing [191 [11] 


° : : (2) 
Myriad created the first test to measure the molecular biology and aggressiveness of men's alist 2 
prostate cancer,!'2] devised a method to assess the inherited breast cancer risk of any Website Siena areiad comnts 


12 @ This is a developing story worth looking into. Til then, receipts as always : 
https://cdn.who.int/media/docs/default-source/blue-print/2.-baric_r-d-who- 


consultation _march-25-2022.pdf 


Scientists discover how dengue vaccine fails to protect against disease 
Researchers discovered that a small subpopulation of antibodies binding to unique 
sites on each serotype are linked to protection. The research, published in the 
Journal of Clinical Investigation, pr... 


https:/Awww.eurekalert.org/news-releases/903503 


archive.ph/DQreQ 
https://sph.unc.edu/wp-content/uploads/sites/112/2016/09/CV_Ralph_ Baric.pdf 
https://www.linkedin.com/in/michelle-baric-1233811a3/ 
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1 @ Ralph Baric has been silent throughout the pandemic but it's not for a lack of activity. 
From the moment the pandemic began, Baric was proactive in shaping the narrative. 55 days 


after the WHO declared a global pandemic he co-authored a very important paper. 


2 @ According the title it was a summary report for CEPI/BC March 12-13, 2020 meeting. 
Which took place one day after the pandemic was declared. The rest of the title reads: 
Assessment of risk of disease enhancement with COVID-19 vaccines. 


Consensus summary report for CEPI/BC March 12-13, 2020 meeting: 
Assessment of risk of disease enhancement with COVID-19 vaccines 


Paul-Henri Lambert *, Donna M. Ambrosino”, Svein R. Andersen‘, Ralph S. Baric“, Steven B. Black °, 
Robert T. Chen °, Cornelia L. Dekker “*, Arnaud M. Didierlaurent *, Barney S. Graham ®, Samantha D. Martin ", 
Deborah C. Molrine', Stanley Perlman‘, Philip A. Picard-Fraser “, Andrew J. Pollard', Chuan Qin‘, 
Kanta Subbarao™, Jakob P. Cramer" 

* Centre of Vaccinology, University of Geneva, Switzerland 

® independent Advisor, Stuart, Fl, USA 

Coalition for Epidemic Preparedness Innovations, Oslo, Norway 

“ Department of Epidemiology, Gillings School of Public Health, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA 

“ Brighton Collaboration, Task Force for Global Health, Decatur, GA, USA 

"Institute of Laboratory Animal Science, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing, China 

® Vaccine Research Center, National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD, USA 


* independent Advisor, Worcester, MA, USA 

‘Department of Paediatrics, University of Oxford, United Kingdom 

™ WHO Collaborating Centre for Reference and Research on Influenza, Peter Doherty Institute for Infection and Immunity, Melbourne, VIC, Australia 
"Coalition for Epidemic Preparedness Innovations, London, United Kingdom 


3 & The paper, submitted May 5th 2020, bares amongst the author list Ralph Baric, Stanley 
Perlman, and Barney Graham among others. The paper acknowledges funding in part by 
CEPI [Bill & Melinda +WHO's epidemic preparedness company.] 


Consensus summary report for CEPI/BC March 12-13, 2020 meeting: 


Assessment of risk of disease enhancement with COVID-19 vaccines 


Paul-Henri Lambert", Donna M. Ambrosino ”, Svein R. Andersen 
Robert T. Chen “, Cornelia L. Dekker “-*, Arnaud M. Didierlaurent *, Barney S$. Graham | 


Deborah C. Molrine', Stanley Perlman’, Philip A. Picard-Fraser“, Andrew J. Pollard 
ramer 


Kanta Subbarao™, Jakob P. 


Ralph S. Baric®, Steven B. Black“, 
, Samantha D. Martin", 


, Chuan Qin‘, 


* Centre of Vaccinoiogy. University of Geneva, Switzeriand 


® Independent Advisor, Stuart, FL, USA 


“Coalition for Epidemic Preparedness innovations, Osio, Norway 

“Department of Epidemiology, Gillings School of Public Health, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA 
“Brighton Collaboration, Task Force for Global Heairh, Decatur, GA, USA 

‘ institute of Laboratory Animal Science, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing, China 

* Vaccine Research Center, National Institute of Allergy and Infectious Diseases. National Instirutes of Health, Bethesda, MD. USA 


"Independent Advisor, Boston, MA, USA 
‘independent Advisor, Newton, MA, USA 


‘Department of Microbiology and Immunology, University of lowa. Jowa City, IA, USA 


* independent Advisor, Worcester, MA, USA 


‘Department of Paediatrics, University of Oxford, United Kingdom 
*" WHO Collaborating Centre for Reference and Research on influenza, Peter Doherty institute for infection and Immunity, Melbourne, VIC, Australia 
"Coalition for Epidemic Preparedness Innovations, London, United Kingdom 


ARTICLE INFO 


Article history: 

Received 5 May 2020 

Received in revised form 18 May 2020 
Accepted 21 May 2020 

Available online xxxx 


Keywords: 
SARS-CoV-2 
COVID-19 

Vaccine safety 
MERS-CoV vaccine 
SARS-CoV-1 vaccine 
SARS-CoV-2 vaccine 
Animal models 
Enhanced disease 
Vaccine adjuvants 


ABSTRACT 


A novel coronavirus (CoV), Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), emerged in 
late 2019 in Wuhan, China and has since spread as a global pandemic. Safe and effective vaccines are thus 
urgently needed to reduce the significant morbidity and mortality of Coronavirus Disease 2019 (COVID- 
19) disease and ease the major economic impact. There has been an unprecedented rapid response by 
vaccine developers with now over one hundred vaccine candidates in development and at least six hav- 
ing reached clinical trials. However, a major challenge during rapid development is to avoid safety issues 
both by thoughtful vaccine design and by thorough evaluation in a timely manner. A syndrome of “dis- 
ease enhancement” has been reported in the past for a few viral vaccines where those immunized suf- 
fered increased severity or death when they later encountered the virus or were found to have an 
increased frequency of infection. Animal models allowed scientists to determine the underlying mecha- 
nism for the former in the case of Respiratory syncytial virus (RSV) vaccine and have been utilized to 
design and screen new RSV vaccine candidates. Because some Middle East respiratory syndrome 
(MERS) and SARS-CoV-1 vaccines have shown evidence of disease enhancement in some animal models, 
this is a particular concern for SARS-CoV-2 vaccines. To address this challenge, the Coalition for Epidemic 
Preparedness Innovations (CEPI) and the Brighton Collaboration (BC) Safety Platform for Emergency 
VACcines (SPEAC) convened a scientific working meeting on March 12 and 13, 2020 of experts in the field 
of vaccine immunology and coronaviruses, to consider what vaccine designs could reduce safety concerns 


Abbreviations: ACE2, Angiotensin-converting enzyme 2; ADE, Antibody disease enhancement; ARDS, Acute respiratory distress syndrome: B/HPIV3, Bovine/human 
parainfluenza virus type 3; BC, Brighton Collaboration: BPL, -Propiolactone; BtCoV, Bat coronavirus; CEPI, Coalition for Epidemic Preparedness Innovations; CNS, Central 
nervous system; COVID-19, Coronavirus Disease 2019; CRISPR, Clustered regularly short palindromic repeats; DNA, Deoxyribonucleic acid; DPP4, Dipeptidy! 
peptidase-4; hACE2, Human ACE2 receptor; HBs, Hepatitis B surface antigen; hDPP4, Human DPP4; IHC, Immunohistochemistry; MERS CoV, Middle East respiratory 
syndrome coronavirus: mRNA, Messenger RNA; MVA. Modified Vaccinia Virus Ankara: NHP, Non-human primate; Non-SPF, Non-specific pathogen free; NTD, N terminal 
domain; RAG1, Recombination activating gene 1; RBD, Receptor binding domain; rMVA, Recombinant modified vaccinia virus Ankara; RNA, Ribonucleic acid; RSV, Respiratory 
syncytial virus; SARS-CoV-1, Severe acute respiratory syndrome coronavirus 1; SARS-CoV-2, Severe acute respiratory syndrome coronavirus 2; SPEAC, Safety Platform for 
Emergency vACcines; TCR, T-cell receptor; Tg, Transgenic; Th1, T-helper cell type 1; Th2, T-helper cell type 2; VSV, Vesicular stomatitis virus; WHO, World Health 
Organization, 

* Corresponding author. 
E-mail address: edekker@stanford.edu (CL Dekker). 
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0264-410X/ 


1. Introduction 


Since the identification of a novel coronavirus, SARS-CoV-2, as 
the cause of pneumonia in patients from Wuhan China, a pandemic 
has erupted, resulting in enormous health care, social and eco- 
nomic disruption to our global society | 1 |. As of May 17, 2020 there 
have been 4,708,415 cases and 314,950 deaths worldwide [2]. In 
rapid response to the pandemic, academic and industry scientists 
from around the world have initiated efforts to develop vaccines 
and therapeutics for disease prevention and patient management. 
The Coalition for Epidemic Preparedness Innovations (CEPI), a glo- 
bal partnership between public, private, philanthropic, and civil 
organizations, is funding work to develop SARS-CoV-2 vaccines 
using a variety of technology platforms. Several vaccine candidates 
are already in Phase 1 studies with others likely to enter the clinic 


One of the challenges facing rapid vaccine development for 
SARS-CoV-2 is the need to adequately assure the safety of these 
vaccines. One such safety concern is disease enhancement syn- 
drome that occurred in the 1960s with inactivated RSV and 
measles vaccines. Vaccine-mediated disease enhancement is char- 
acterized by a vaccine that results in increased disease severity if 


) 
with inactivated RSV vaccine, the vaccine did not prevent infection, 
80% of those infected required hospitalization and two children 
died |4|. Lung pathology in patients showed an unexpected inflam- 
matory response with both neutrophils and eosinophils, evidence 
of immune complex formation and complement activation in small 
airways [5]. Scientists later learned that the vaccine caused a sim- 
lar disease enhancement in animals characterized by 
immunopathology and aT helper cell type 2 (Th2) biased response 
and antibody responses with poor neutralizing activity [6-8]. Since 
that time, the animal models have been relied upon to predict 
safety for new RSV vaccines that are developed. Of note, the patho- 
genesis of RSV disease enhancement is distinct from antibody dis- 
ease enhancement (ADE) which occurs for macrophage tropic 
viruses, demonstrated most notably for Dengue in humans and 
the coronavirus feline infectious peritonitis virus in cats, and is 
aineeny caused by non- esac pesos or sub- shettrallzli puedes 


‘Since pathology consistent with the RSV vaccine iad dis- 
ease (and perhaps ADE) has been demonstrated for some SARS- 
CoV-1 vaccine candidates in animal models, there is also a concern 
that a similar syndrome could occur in humans immunized with 
SARS-CoV-2 candidate vaccines. Therefore, CEPI and the Brighton 
Collaboration Safety Platform for Emergency vACcines (SPEAC) 
convened a scientific working meeting https://brightoncollabora- 
tion.us/brighton-collaboration-cepi-covid-19-web-conference/) on 
March 12 and 13, 2020 of experts in the field of vaccine immunol- 
ogy and coronaviruses to discuss current knowledge that could 
form the basis for the assessment of the risk of enhanced disease 
during SARS-CoV-2 vaccine development. This consensus report 
presents considerations for vaccine developers and can serve as a 
guide for the development and testing of vaccine candidates to 
avoid these safety concerns. Ultimately, the door to clinical trials 
is controlled by regulators in the context of the risk/benefit for 
the entire dataset provided by developers and within the local trial 
context. 


2. Animal models of SARS-CoV-1 and MERS CoV 


Dr. Kanta Subbarao, director of the WHO Collaborating Centre 
for Reference and Research on Influenza and Professor in the 


of Melbourne, and Dr. Stanley Perlman, Professor in the Depart- 


ments of Microbiology and Immunology and Pediatrics at the 
pluiersy mf Ewe both ewes their work se that os ones 


oe acon aes: sides can inform the Sovedcontians ericdliiag 
for useful SARS-CoV-2 animal models to address both efficacy 
and safety. 

In inbred mouse strains, SARS-CoV-1 replicates efficiently in the 
respiratory tract and can cause pneumonitis, but clinical signs and 


quent passage of SARS-CoV-1 through mouse lungs resulted in 
the isolation of virus that caused severe disease in both young 
and old mice [11,12]. This virus was used in many subsequent 
studies. Ferret models of SARS-CoV-1 also demonstrate virus repli- 
cation in respiratory tracts with induction of a neutralizing anti- 
body response but also demonstrated little evidence of clinical 
disease {13}. Hamsters, in contrast to mice and ferrets, demon- 
strate high levels of viral replication, develop pneumonitis, and 
can be shown to have clinical signs of disease | 14}. Following the 
identification of human ACE2 as the receptor for SARS-CoV-1, 
transgenic murine models expressing human ACE2 receptor 
(hACE2) were developed and shown to develop mild pulmonary 
disease. Of note, these mice also developed lethal viral encephali- 
tis, attributed to viral spread through the olfactory nerve, despite 
the relative scarcity of hACE2 expression in the brain which may 
have relevance to SARS-CoV-2 disease | 15]. 

ARS-CoV-1 vaccines was evaluated in these 
models with spike (S) protein based vaccines demonstrating neu- 
tralizing antibody and protection against pulmonary replication 
of the challenge virus in mice and hamsters { 16]. For DNA vaccine 
studies, it was shown that candidate vaccines encoding the S pro- 
tein conferred antibody mediated protection from challenge in 
mice and that vaccines encoding the N protein induced humoral 
and cellular immunity [17,18]. For vectored vaccines expressing 
SARS-CoV-1 proteins, it was shown that viral proteins were 
expressed in mice, ferrets, and hamsters. In these studies, neutral- 
izing antibodies were elicited by B/HPIV3, VSV, rabies, MVA and 
adeno viruses expressing S protein, that protected against SARS- 
CoV-1 replication in lungs of challenged animals. However, one 
MVA vaccine expressing the S-protein did not protect against 
infection [16]. 

In contrast to SARS-CoV-1, inbred mice were found to be resis- 
tant to MERS-CoV, thus infection was studied by creating models 
that expressed the MERS receptor, human DPP4 (hDPP4). AdS- 
hDPP4 transduced mice could be infected with MERS virus but 
infection was associated with minimal clinical disease except in 
immunocompromised mice that developed weight loss after infec- 
tion. Of note, hDPP4-transgenic mice developed lethal viral 
encephalitis with concurrent inflammatory changes on histopatho- 
logical examination of the lung, similar to hACE2-Tg mice with 
SARS-CoV-1. Subsequently, investigators developed mice 
“knocked-in" for expression of hDPP4 and after virus passage in 
these mice, identified mouse-adapted MERS strains that caused 


4 @ You should know that Barney Graham one of the authors is a lead scientists at NIH's 
Vaccine Research Center and partial but key contributor to the current Covid-19 Vaccines. 
Because of him, in part, the NIH was awarded $400M from Moderna for their help 
designing the C19 jab. 


Barney Grahanni: 


Barney Graham played a significant role in the creation of the COVID-19 vaccines. He is a 
renowned virologist and deputy director of the Vaccine Research Center within the 
National Institutes of Health (NIH) Graham and his team had been studying 
the nooks and crannies of spike-covered coronaviruses for nearly a decade before the 
pandemic began *. They had been working on building a library of prototype vaccines 


against each of the major virus families known to be capable of spawning a human 


outbreak. The research could be pulled off the shelf if a virus emerged and tweaked to 
fight the new threat * . Graham's work with other scientists on coronaviruses paved the 
way for vaccines * . He oversaw the work at the NIH's Vaccine Research Center that 
provided the basis for designing and evaluating the initial COVID-19 vaccines and 
antibodies *. Graham had also forged a relationship with an up-and-coming 
biotechnology company, Moderna, that could design vaccines fast ? . His lifelong effort to 
increase diversity in science had culminated in a team of Black scientists who were ready 
to go *. Overall, Graham's work and research were instrumental in the development of 
the COVID-19 vaccines. 
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Barney Graham '75 named a Time Hero of the 
Year for developing COVID-19 vaccine 
Rice alumnus Barney Graham 75, a renowned virologist and deputy director of the Vaccine Research Center 


within the National Institutes of Health (NIH), has been named a 2021 Hero of the Year by Time magazine for his 


work developing Moderna’s groundbreaking COVID-19 vaccine. 


Government-funded scientists laid the 
groundwork for billion-dollar vaccines 


Download PDF Copy 


Reviewed by Emily Henderson, B.Sc. Nov 18 2020 


When he started researching a troublesome childhood infection nearly four decades ago, 
virologist Dr. Barney Graham, then at Vanderbilt University, had no inkling his federally 
funded work might be key to deliverance from a global pandemic. 


Yet nearly all the vaccines advancing toward possible FDA approval this fall or winter are 
based on a design developed by Graham and his colleagues, a concept that emerged from 
a scientific quest to understand a disastrous 1966 vaccine trial. 


5 @ Perlman is one of the 15 members of the Vaccines and Related Biological Products 
Advisory Committee which was instrumental in the approval of the Covid-19 Vaccines at the 
FDA. Baric, as we all know is the leading world's expert on GOF coronaviruses research. 
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Stanley Perlman, MD, a professor of microbiology and immunology at the University of 
lowa, has been a leading figure in the response to the COVID-19 pandemic. Perlman has 
studied coronaviruses for 38 years and has been instrumental in advancing our 
understanding of the virus and developing treatments and vaccines . Here are 


some of the impacts that Perlman has made in the response to the COVID-19 pandemic: 


Perlman’s research on coronaviruses has been critical in advancing our 
understanding of the virus and developing treatments and vaccines 


Perlman has been a leading voice in the scientific community, providing insights and 
guidance on the pandemic 


Perlman has been featured in numerous media outlets, including On Point and 
YouTube, where he has shared his expertise on the pandemic 


Perlman has co-authored several papers on COVID-19, including a paper on immune 
dysregulation and immunopathology induced by SARS-CoV-2 and related 
coronaviruses 


Perlman has been involved in efforts to develop treatments and vaccines for 
COVID-19, including serving as a member of the scientific advisory board for the 
COVID-19 Prevention Network 


Perlman’s work has been critical in advancing our understanding of the similarities 
and differences between COVID-19 and other coronaviruses, such as SARS and 
MERS 


Overall, Perlman's work has been instrumental in advancing our understanding of 
COVID-19 and developing treatments and vaccines for the virus. His expertise and 
guidance have been critical in the response to the pandemic. 


Stanley Perlman 


Stanley Perlman, MD, a professor of microbiology and immunology at the University of 


lowa, has been a leading figure In the response to the COVID-19 pandemic. Periman has 
studied coronaviruses for 38 years and has been instrumental in advancing our 
understanding of the virus and developing treatments and vaccines Here are 


some of the impacts that Periman has made in the response to the COVID-19 pandemic: 


* Perilman’s research on coronaviruses has been critical in advancing our 
understanding of the virus and developing treatments and vaccines 


* Perlman has been a leading voice in the scientific community, providing insights and 
guidance on the pandemic 


* Perlman has been featured in numerous media outlets, including On Point and 
YouTube, where he has shared his expertise on the pandemic 


* Perlman has co-authored several papers on COVID-19, including a paper on immune 
dysregulation and immunopathology induced by SARS-CoV-2 and related 
coronaviruses 


* Perlman has been involved in efforts to develop treatments and vaccines for 
COVID-19, including serving as a member of the scientific advisory board for the 
COVID-19 Prevention Network 


» Periman's work has been critical in advancing our understanding of the similarities 
and differences between COVID-19 and other coronaviruses, such as SARS and 
MERS 

Overall, Periman's work has been instrumental in advancing our understanding of 
COVID-19 and developing treatments and vaccines for the virus, His expertise and 
guidance have been critical in the response to the pandemic 


6 & The paper is supposed to help policy makers & pharma w/ the best approach to the jabs 
were. They admit, multiple studies have shown evidence of disease enhancement in 
vaccinated animals after challenge w/live virus & there is some evidence of ADE in human 


primary monocytes. 


* The highlighted text describes the results of studies 
conducted on two different animal models, human 
ACE2 transgenic mice and rhesus macaques, infected 
with SARS-CoV-2. ' 7 ves . 
To address this challenge, a scientific working 


The hACE2 Tg mice were observed to express the meeting was convened by the Coalition for Epidemid 


human ACE2 protein in various tissues including the Preparedness Innovations (CEPI) and the Brighton 


lung, heart, kidney, and intestine. Upon intranasal . 
2 ut el Collaboration (BC) Safety Platform for Emergency 


inoculation with SARS-CoV-2, the mice experienced ' 
weight loss and viral RNA was detected in the lungs vACcines (SPEAC) on March 12 and 13, 2020. 


and intestine. Experts in the field of vaccine immunology and 
coronaviruses were brought together to consider 
vaccine designs that could reduce safety concerns. 


Finally, it is noted that there has not been an agreed 
upon positive control applied in these animal studies, 
and thus interpretations are hampered. 


more severe disease and increased histopathology with more pul- 
monary edema than those infected with the original MERS strain 
{19]. Importantly, mice without functional T cells, such as 
RAG1-/- and TCR alpha-/-, had delayed viral clearance whereas 
mice that could not produce antibodies, muMT mice, did not show 
delay in clearance. Similar models were developed by CRISPR/Cas9 
mutagenesis of two residues in the mouse ACE2 molecule, fol- 
lowed by mouse adaptation with serial passage, leading to an ARDS 
model of lethal infection {20,2 1). Taken together this evidence sup- 
ports the notion that T cells are important in viral clearance for 
MERS [22]. 

Non-human primate (NHP) models have also been established 
for both SARS-CoV-1 and MERS-CoV. There was evidence of upper 
respiratory and lower respiratory tract SARS-CoV-1 replication in 
African green monkeys to a greater extent than in cynomolgus 
macaques, and least in rhesus macaques, with little evidence of 
clinical disease in all three species [23]. Of note, consistent with 
findings in older humans and mice, increased pathology has been 
documented in aged cynomolgus macaques with SARS-CoV-1 wild 
type infection [24]. There is some controversy on the disease sever- 
ity in the MERS models with different groups seeing different 
levels of pathology. This has not been resolved [25,26]. 


3. Enhanced disease following SARS-CoV-1 vaccines 


Both vaccine efficacy and safety have been studied in animal 
models with many SARS-CoV-1 candidate vaccines. The group of 
experts discussed how the vaccine models were utilized to charac- 
terize the response of specific vaccines and to examine both dis- 
ease enhancement and antibody dependent enhancement (ADE) 
signals. 

There is evidence for disease enhancement in vaccinated ani- 
mals after challenge with live virus in multiple studies with 
SARS-CoV-1 vaccine candidates as summarized in Table 1. We 
are limiting our comments in this report to data in animal models 
and not discussing in vitro data except to mention that there is 
some evidence of ADE in human primary monocytes {27,28}. Dif- 
ferent animal models exhibit different pulmonary pathology but 
generally are characterized by cellular infiltrates including eosino- 
phils. In this summary, we provide an overview of the consensus 
opinion on vaccine related outcomes in animal models that were 
of concern for risk of disease enhancement and could guide assess- 


ments of SARS-CoV-2 vaccine candidates. 


In murine models, evidence for vaccine related disease 
enhancement has been demonstrated for inactivated whole vac- 
cine (with and without alum), vectored vaccine expressing N pro- 
tein (but not seen with vectored vaccine expressing S protein in 
same report), a replicon particle platform expressing S protein, 
and a vectored vaccine expressing S$ proteins. In general, the 
pathology described included pulmonary infiltrates often with 
eosinophils observed. Th2 dominant responses were documented 
in some reports by expression of Th2 driven cytokines {29-33}. 
In a ferret model, hepatitis was demonstrated in animals vacci- 
nated with a recombinant modified vaccinia virus Ankara vaccine 
expressing S protein and then challenged with virus [34] although 
question e be e 
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Of note, mouse models have also shown evidence of enhanced 
disease for inactivated and recombinant adenovirus 5-based 
MERS-CoV vaccine | 36,37}. 

Non-human primate models have also produced evidence of 
enhanced disease after SARS-CoV-1 vaccine immunization. Chinese 
macaques immunized with a modified vaccinia virus expressing S 
protein then challenged with SARS-CoV-1 did not develop clinical 
disease, but histopathology showed lung injury. This injury was 
characterized by decreased wound healing, and increased pro- 
inflammatory macrophages expressing IL-6, IL-8, and CCL2 {38}. 
This report also demonstrated that passively administered anti-S 
antibody was associated with lung pathology after challenge with 
the live virus although the mechanism may not be through Fc 
receptor and thus not classic “ADE”. Of note, a second report sim- 
ilarly demonstrates the effect with certain anti-S antibody prepara- 
tions and without Fe involvement [39,40]. The relevance of these 
reports remains unclear as there are multiple studies with admin- 
istration of neutralizing monoclonal antibodies to different models 
that did not induce disease enhancement. Other investigators have 
reported absence of disease enhancement in both hamsters and 
monkeys immunized with a whole inactivated vaccine although 
these models differed in a number of ways, most notably by the 
use of BPL (f-Propiolactone) instead of formalin for inactivation 
of the virus [41,42]. Finally, we note that there has not been an 
agreed upon positive control applied in these animal studies and 
thus interpretations are hampered. 


4. SARS-CoV-2 murine and NHP models newly developed 


Animal models with SARS-CoV-2 are being rapidly developed 
by multiple research groups. Dr. Qin Chuan, Professor and Director 


Table 1 
Evidence of enhanced disease in SARS-CoV-1 vaccine candidates. 
Animal Model Vaccine Adjuvant Immunopathology Reference 
Murine’ VEE Replicon Particles expressing N protein - YES Deming 2006 
Murine* Recombinant Vaccinia virus expressing N protein ~ YES Yasui 2008 
Mi aw V y YES Bo 0 
— YES 
Murine® Replicon Particles expressing S protein - ‘YES Sheahan 2011 
Ferret® Recombinant Modified Vaccinia Virus Ankara (rMVA) expressing S protein - YES" ‘Weingart! 2004 
NHP* Modified Vaccinia Ankara (MVA) virus encoding full-length S protein - YES Liu 2019 
Passive anti-S sera N/A YES 
NHP’ Inactivated Whole Virus - YES Wang 2016/2020 
Passive Human SARS Antiserum N/A YES 


" Young and senescent female BALB/c mice. 
? BALB/c mice. 

> Aged BALB/c mice. 

“ Young and aged BALB/c mice, 

* Female BALB/c mice. 

® Mustela purorius furo, castrated males. 

? Chinese rhesus macaque. 

* Acute hepatitis. 


of the Institute of Laboratory Animal Science, Comparative Medi- 
cine Center of the Peking Union Medical College presented data 
on SARS-CoV-2 infection in both transgenic mice and rhesus maca- 
que models. 

Human ACE2 transgenic mice (hACE2 Tg) aged 4-6 weeks and 
6-11 months of age were studied and hACE2 expression was 
observed in lung, heart, kidney and intestinal tissues. Following 
intranasal inoculation with SARS-CoV-2, weight loss was observed, 
and viral RNA was detected in the lungs as well as in the intestine 
(43). 

Gross pathology demonstrated swollen and enlarged lungs with 
moderate interstitial pneumonia. Histological studies documented 
an accumulation of inflammatory cells including monocytes and 
lymphocytes in alveolar interstitium, with thickening of alveolar 
walls. SARS-CoV-2 S protein was detected by IHC in alveolar 
macrophages and epithelia {43}. 

NHP were also infected with SARS-CoV-2 with 3 rhesus maca- 


‘. d wi een On Mult 
ple nd throat swabs and 
to a lesser degree in anal specimens, peaking on days 3 to 7 and 
lasting until day 11 post infection. One animal was euthanized 
on day 7 for necropsy and viral RNA was detected in multiple 


organs including CNS, skeletal muscle and heart. For the two sur- 
viving rhesus macaques, positive neutralization titers were docu- 
mented by day 11 post infection. There was radiographic 
evidence of multiple ground glass opacities in the lungs on days 


3, 5 and 7 post infection. Microscopically the lung lesions repre- 
sented an acute interstitial pneumonia characterized by mild to 
moderate thickening of alveolar septum, increased number of 
macrophages, degeneration of pneumocytes and an inflammatory 
cell infiltration. Presence of viral antigen was confirmed, predomi- 
nately in alveolar monocytes and macrophages [44]. Analysis of 
blood samples showed a decline in counts of total white blood 
cells, lymphocytes and monocytes with no observed changes in 
percentages. A decrease in both CD3 + CD4 + and CD3 + CD8 + T- 
cell counts was observed. Importantly, these hematological find- 
ings are similar to those seen in SARS-CoV-2 infected patients. 
This model could serve as a critical tool for detailed studies of 
pathogenesis and the evaluation of intervention strategies includ- 
ing vaccines. Of note, following the meeting another group has 
confirmed SARS-CoV-2 infection in rhesus macaques with viral 
antigen detected in type | and type Il pneumocytes and diffuse pul- 
monary alveolar damage noted [45]. Experts agreed that these 
models and others under development should be utilized to evalu- 
ate vaccine candidates for any evidence of disease enhancement as 
specified in later sections. 


5. COVID-19 vaccine design considerations for efficacy and 
safety 


5.1, Structure and function of S glycoproteins in coronavirus 


Design of safe and effective COVID-19 vaccines can be informed 
by knowledge of previous coronavirus vaccine development activ- 
ities and shared elements of viral pathogenesis for non- 
coronaviruses such as RSV. Specific epitope targets for potent neu- 
tralizing antibody, platforms for inducing both neutralizing anti- 
body and effective T cell responses, and adjuvants for improving 
immunogenicity were presented at the conference. We review first 
the structure and function of the major target of COVID-19 vacci- 
nes, spike (S) glycoprotein. 

Ralph Baric PhD, Professor in the Department of Epidemiology 
at the University of North Carolina Chapel Hill School of Medicine 
presented a review of the structure and function of coronavirus 


(CoV) S glycoprotein highlighting priorities for the development 
of vaccine and immune therapeutics. There is a long history of 
emerging CoVs with acceleration of cross-species movement and 
emergence of highly pathological strains in the last 16 years, 
including SARS-CoV-1, MERS-CoV, and SARS-CoV-2, and this trend 
is likely to increase in the future. Phylogenetic relationships within 
CoVs have been established, and Group 2B includes SARS-CoV-1 
and SARS-like CoVs including SARS-CoV-2, BtCoV WIV1 and BrCoV 
SHCO14. Similarly, Group 2C are MERS-like CoVs which are also 
poised for human emergence. Within Group 2B, known SARS-like 
CoVs are divided into high or low pre-epidemic potential. High risk 
features include use of ACE2 for cell entry, growth in primary 
human airway cells, causing ARDS, causing age-related disease 
severity, and escape from existing immune therapeutics. Drivers 
of CoV evolution include the high mutation rate of the RNA- 
dependent RNA polymerase paired with the regulated fidelity com- 
plex. CoVs also demonstrate high rates of RNA recombination as 
during mixed infection up to 25% of progeny are recombinant, 
and modular evolution allows CoVs to swap whole genes or por- 
tions of key proteins between strains. The S protein itself, which 
regulates host range, tissue tropism, and transmissibility, can toler- 
ate a high mutation rate while retaining its function. 

The organization of the SARS-CoV-2 genome has been eluci- 
dated and SARS-CoV-2, like SARS-CoV-1, has been shown to use 
hACE2 for cell entry. Group 2B viruses have fourteen contact inter- 
faces between their S protein and ACE2. Variation across the inter- 
face sites can facilitate orthologous species ACE2 receptor usage, 
since as few as seven interface sites are needed for entry. The pre- 
fusion structure of the S glycoprotein has three major antigenic 
domains, receptor binding domain (RBD), N terminal domain 
(NTD), and S2. Epitopes on SARS-CoV-1 RBD have been identified 
as targets for neutralizing antibodies. Analyzing the variations 
and conserved regions in the S protein of Group 2B SARS-like CoVs, 
shows conserved sites on the S2 region that could be targeted in 
broad-based therapeutics against multiple CoVs. 

Dr. Baric stressed that there is a large reservoir of SARS-like and 
MERS-like CoVs poised for emergence in humans. Two priorities 
are immediate vaccine candidates specific for SARS-CoV-2 and 
development of broad-based vaccines protective against antigeni- 
cally distinct CoVs destined to emerge in the future. Key priorities 
for the development of a SARS-CoV-2 vaccine include characteriza- 
tion the SARS-CoV-2 neutralizing epitope map, identification of 
broadly cross-reactive neutralizing epitopes, identification of puta- 
tive enhancing epitopes that might potentiate disease in vivo, iden- 
tification of key T cell epitopes across outbred populations, and 
determination of correlates of protective immunity. 


5.2. Preserving neutralization sensitive epitopes on spike proteins 


Barney Graham, MD PhD, Deputy Director of the NIH Vaccine 
Research Center presented data on the immunogenicity and neu- 
tralizing efficacy of truncated spike (S) antigens, with a focus on 
SARS-CoV-2., Class | fusion proteins (such as $ protein) are common 
among enveloped viruses including RSV, parainfluenza viruses, and 
coronaviruses and have been successfully stabilized in their pre- 
fusion conformations. This approach has been shown to preserve 
neutralization-sensitive epitopes, avoid antibodies that are non- 
neutralizing, and improve expression in transfected cells, thus aid- 
ing in manufacturing and immunogenicity of gene-based vectors. 
The S proteins of SARS-CoV-1 and MERS-CoV have both been suc- 
cessfully stabilized by introducing two proline residues to the top 
of the central helix, preventing heptad assembly and stabilizing the 
$2 region and the entire S protein as a result (Fig. 1) [46]. 

The SARS-CoV-2 S protein structure was solved shortly after its 
emergence and shows similar structure and mobility as the SARS- 
CoV-1 S [47]. The timing from first knowledge of SARS-CoV-2 to the 


7 @ Despite the many unknowns the group of "so-called" experts insist that the presence of 
disease enhancement in animal models after viral challenge should not be the sole reason to 
halt the progress of a candidate vaccine into early clinical trials for COVID-19. 


Given the unprecedented demand for an effective vaccine, the 
use of adjuvants may be critical for subunit vaccines in providing 
antigen-dose sparing, increased immunogenicity, breadth and 
duration of response, potentially eliciting cross-protection against 
new CoV strains and minimizing the risk of enhanced disease. 


7. Consensus considerations on the assessment of the risk of 
disease enhancement with COVID-19 Vaccines: 


Following the presentations, attendees participated in discus- 
sion of the suggested consensus statements and all attendees were 
asked to comment on the draft statements available online. These 
comments were reviewed and discussed again on the second day 
of the meeting and resulted in the summary consensus statement 
that follows. 

Murine models for assessment of vaccine-related disease 
enhancement 


e SARS-CoV-2 has a low affinity for murine ACE2 receptor and 
murine models will require the use of hACE2 transgenic mice, 
preferably with a ‘knock-in’ approach. Preliminary data indicate 
the possibility of infecting hACE2 transgenic mice with demon- 
stration of viral replication and mild lung lesions. Mouse adap- 
tation of SARS-CoV-2, as done with SARS-CoV-1, will likely be 
required to obtain a virus that causes more severe disease in 
mice. Models that develop acute lung injury with some lethality 
and that mimic the human condition will be important for eval- 
uating vaccine safety. 


that some vaccines, especially those using whole inactivated 
virus, could enhance the disease induced in mice challenged 
with SARS-CoV-1 or MERS-CoV. The lung lesions were highly 


inflammatory, with a dominance of eosinophil infiltration and 

occurred in animals despite presence of a neutralizing antibody 

response and reduced challenge virus replication in the lungs. 
jot yet been completed RS-CoV2. 


onseq 


of a dominant Th2 type response to the vaccine antigens. It 
was not seen after including adjuvants (e.g. CpG) in the vaccine 
or other vaccine formulations known to drive immune 
responses towards Th1. The timing of challenge after vaccina- 
tion may be critical. It would be of major interest to explore 
the outcome following challenge at later timepoints when anti- 
bodies are significantly decaying. 

« One should be aware of the potential confounding effect of cell- 

culture excipients in the vaccine and challenge strain material. 

It is known that impurities such as fetal calf serum in the pre- 

clinical vaccine preparation may induce eosinophil influx in 

any mouse model if the challenge strain also contains the same 
excipients. 

In these models, characterization of the immune response to the 

candidate vaccine (e.g., IgG isotypes, Th2 markers) may have 

some predictive value. 

« Other small animal models which can be infected by SARS-CoV- 
2 can be considered (e.g. ferret, hamster). Development of small 
animal models of severe disease will also inform studies of 
vaccine-enhanced disease. 


Non-human primate models for assessment of vaccine- 
mediated enhanced disease 


e Non-human primates (NHP) are of primary interest in view of 
their ACE2 homology with hACE2. Preliminary studies indicate 
the possibility of inducing some COVID-19 lung pathological 
features after infection, without clinical signs, in Rhesus maca- 


ques. African Green monkeys may be more susceptible to 
COVID-19, but the model suffers from some limitations (e.g. 
access, genetic polymorphism). 
Previous studies with SARS candidate vaccines have suggested a 
risk of enhanced pathology in NHPs after viral challenge. Eosi- 
nophilic infiltrates were not prominent. The mechanism is still 
incompletely defined but there is evidence for a role of non- 
neutralizing antibodies. Non- or incompletely neutralizing anti- 
bodies may contribute to: 
© the formation of pathogenic immune complexes and 
o Fc-mediated viral capture by monocytes/macrophages that 
may favor excessive T-cell activation and inflammation. 
Enhanced pathology was seen following passive transfer of IgG 
from immunized NHPs 


General considerations on animal models 


Although existing animal models of COVID-19 imperfectly 
reproduce the human disease, they appear useful for assess- 
ing the risk of disease enhancement. Vaccine responses are 
closer to human responses in NHPs than in mice. Therefore, 
it is likely that data obtained from NHP studies are more 
significant. However, there is an urgent need to standardize 
the NHP model (read-out of disease enhancement, timing 
of challenge, age) and to include appropriate controls (ie., 
a vaccine that induces enhanced pathology and disease) 
and a sufficient number of animals to be confident of find- 
ings in outbred species. It is important to control for poten- 
tial co-infection, including with other coronaviruses, in all 
non-SPF models. 
Potential markers of safety in these animal models could 
include: 
o the relative 
antibodies, 
© antibody affinity, 
o T-cell response profile, 
° 
t) 


levels of neutralizing vs non-neutralizing 


quantitative virology in the upper and lower respiratory tract 
characterization of lung histopathology with immunohisto- 
chemistry for viral antigen and immune cell markers. 

« Passive transfer in NHPs of human antibodies generated during 
Phase 1 trials, followed by viral challenge could be considered 
to assess the risk of disease enhancement. 

« Challenge of immunized animals with a closely related heterol- 


models may give some indications on the mechanism of 
immunopathology. They can inform human trial designers on 
the critical immunological risk markers to be monitored in 
Phase 1 trials. 

Based on previous experience with SARS and other viral dis- 
eases, it may be useful to evaluate the risk of disease enhance- 
ment for COVID-19 vaccines ( particularly those including whole 
virions or N protein) in an established NHP model before 
advanced clinical development. 


During the Vaccine Design session, the group of Experts sug- 
gested that consideration should be given to the following: 


« Caution should be observed when developing vaccines to avoid 
inducing predominant Th2 responses and non-neutralizing 
antibodies. 


« Vaccines inducing strong neutralizing antibodies, predominant 
Th1 responses and balanced CD4/CD8 and polyfunctional T cell 
responses are less likely to induce immunopathology. 
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HCoV-HKU1 S2 
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MERS S-2P has 50-fold 
greater expression than 
wild-type sequence 


S-2P maintains prefusion 
structure preserving NT- 
sensitive epitopes 


Postfusion S 


Fig. 1. 2P mutation stabilizes MERS and SARS CoV S: improves expression, prefusion structure, and immunogenicity. 


beginning of the Phase 1 study was a remarkable sixty-five days. 
The advantages of mRNA vaccines include ability to create a highly 
precise type of protein to elicit the correct antibodies, to elicit T cell 
responses that are Th1 predominant, and the rapidity of manufac- 
turing. Of course, disadvantages include the novel nature of both 
mRNA and DNA vaccines without any licensed vaccine with either 
technology to date and lack of experience for mass production. 
Therefore, multiple platforms for SARS-CoV-2 are under develop- 
ment that mitigate against some of the potential disadvantages 
of nucleic acid vaccines. 


6. Effects of adjuvants on immune response and implications 
for COVID-19 vaccines 


Although mRNA and DNA vaccines elicit T cell responses with- 
out adjuvants, adjuvants may be important for subunit and whole 
cell inactivated vaccines to increase their immunogenicity and 
drive an immune response that could limit the risk of disease 
enhancement. Multiple SARS-CoV-2 vaccines are in development 
including vectored vaccines, whole cell inactivated vaccines, and 
recombinant protein vaccines. The experts discussed how the 
choice of adjuvants will be important for both efficacy and safety 
with these platforms. 

Dr. Arnaud Didierlaurent from the Centre of Vaccinology at the 
University of Geneva presented background on the effects of differ- 
ent adjuvants on animal and human immune responses. Several 
adjuvants are now being used in commercial vaccines or are in 
clinical development [48]. Oil-in-water emulsions such as MF59 
or ASO3 have been shown to increase the breadth of the antibody 
repertoire, binding affinity and affinity maturation when compared 
to unadjuvanted vaccines [49,50] In human studies with influenza 
vaccines, HSN1 vaccine adjuvanted with MF59 (squalene-based 
emulsion) increased the levels of H5-specific antibody for sub- 
classes IgG1 and IgG3 and the binding to FcyR2 but not to FcyR3 
when compared to alum adjuvanted vaccines. This demonstrates 
that the use of an adjuvant can skew the functionality profile of 
antigen-specific antibodies, with the potential to activate different 
innate effectors based on their FcyR expression [51]. Use of 
squalene-based emulsion vaccines for influenza have also been 
shown to increase CD4 + T cell response frequencies and cross- 
reactivity. Even if pre-existing cross-reactive antibodies are pre- 


sent prior to immunization, such adjuvants could activate naive 
B cells and promote the adaptability of memory B cells {52-55}. 

In addition to antibodies, adjuvants can promote cellular 
responses. Human malaria challenge studies provided early evi- 
dence that the choice of adjuvants (combined with the malaria 
antigen RTS,S) was critical in achieving optimal protection and 
highlighted the importance of cellular response [56]. More 
recently, studies with Hepatitis B Surface Antigen (HBs) vaccine 
adjuvanted with ASO1, ASO3, ASO4 or alum showed that vaccines 
formulated with ASO1 and ASO3 induced the highest antibody 
levels while ASO1 promoted best HBs-specific CD4 T cell response 
[57]. These differences were associated with the magnitude of the 
initial inflammatory response triggered by the different adjuvanted 
formulations {57,58}. Interestingly, although the level of CD4 T cell 
response was lower in the alum group compared to the ASO1 
group, both adjuvants led to similar memory subset profiles and 
cytokine production profiles (polyfunctionality) and neither 
induced Th2 cytokines nor a CDS induced response upon peptide 
restimulation. This indicates that use of alum may not necessarily 
lead to Th2 skewing in humans. Recently a number of systems biol- 
ogy studies have revealed that specific early signatures (e.g, 
interferon-dependent pathways) induced by adjuvanted vaccines 
are often associated with protective responses {59} but the impact 
of these early signals on functional features of antibodies and the 
quality of T cell response are not well established yet. 

Although adjuvant selection is best performed in early clinical 
studies, animal models could be useful in determining the immune 
profile of adjuvanted vaccines. NHP models are well-established to 
assess immune responses to vaccination and elicit immune 
responses in closer parallel to humans than mice. For example, in 
non-human primates, adjuvant choice affects antibody half-life, 
antibody glycosylation and antibody binding to FcyRs, indicating 
effects on both antibody quality and function, like what is observed 
in humans {60}. When adeno-based vectored vaccines are given to 
humans or NHPs, both groups develop similar antibody function 
profiles. Additionally, NHPs and humans tend to show similarities 
in terms of “ranking” of adjuvants and innate immune pathways 
triggered by adjuvants. Overall, NHPs could be utilized to evaluate 
COVID-19 vaccine candidates with and without adjuvants and 
guide in the selection of vaccines that elicit desired attributes that 
could reduce the risk of vaccine-mediated enhanced disease. 


Non-human primate models have shown evidence of 


enhanced disease after SARS-CoV-1 vaccine 
immunization. 


Dr. Baric emphasized the need for immediate vaccine 
candidates specific for SARS-CoV-2 and the 
development of broad-based vaccines protective 
against antigenically distinct CoVs that may emerge in 
the future. In a ferret model, hepatitis was demonstrated in 
animals vaccinated with a recombinant modified 
vaccinia virus Ankara vaccine expressing S protein 
and then challenged with the virus, although 


questions have been raised about this study. 


Mouse models have also shown evidence of 
enhanced disease for inactivated and recombinant 
adenovirus 5-based MERS-CoV vaccine. 


8 & The authors of the paper acknowledge financial support was provided by the Coalition 
for Epidemic Preparedness Innovations (CEPI) for their work under a service order entitled 
Safety Platform for Emergency vACcines (SPEAC) Project w/ the Brighton Collaboration. 


Brighton Collaboration 


The Brighton Collaboration is a non-profit global vaccine safety research network based 
in Basel, Switzerland. It is named after the city in England where the idea was first 
formulated . The organization was launched in 2000, following a presentation by Bob 
Chen at an international scientific vaccine conference in Brighton *. The Brighton 
Collaboration develops standardized case definitions and guidelines for data collection, 
analysis, and presentation of adverse events following immunization (AEFIs) *. The 
organization aims to improve vaccine safety monitoring by developing internationally 
accepted standards *. The Brighton Collaboration is primarily funded by the Coalition for 
Epidemic Preparedness Innovations (CEPI) and has received funding from a variety of 
scientific and public health organizations since its inception * . The organization has a 


web-based platform for file sharing to facilitate international participation, to 


accommodate volunteers with varying e-mail capacities, and to permit online revision of 
documents *. The Brighton Collaboration has working groups that develop draft 
documents, which are reviewed by representatives of the Brighton steering committee 
and then posted on the Brighton website * . The organization has been instrumental in 
creating a global standard for case definitions and guidelines for AEFis 


The Brighton Collaboration (BC) is a non-profit global vaccine The Brighton Collaboration 
= ly research network based in Basel, Switzerland. It is named 


‘anes the city in England where the idea was first formulated. & Brighto n 


History [eait 


Service Mark of the Brighton Collaboration 
The Brighton Collaboration was launched in 2000, although the Foundation 
idea of the collaboration started one year earlier, following a Formation 2000 


presentation by Bob Chen at an Intemational scientific vaccine Type NPO The Task Force for Global Health — * 1 !snguase » 


conference in Brighton. In his talk, he stressed the need to improve Purpose Salest, effective vaccines 


vaccine safety monitoring by developing internationally accepted based on figorous science 
To enhance the science of 


standards. From Wikipodia, the treo encyclopadia 
vaccine research by providing 


standardized, validated, and 
Organization {ect objective methods for The Task Force for Global Health is an international, nonprofit organization that works to improve 


Continuous monitoring of health of people most in need, primarily in developing countries.!') Founded in 1984 by global 
The Brighton Collaboration is a program of the Task Force f salty prdles ead BY Last P y rng ¥ 


3lobal Health, a 501(c)(3) non-profit organization. It is primarily assessing benofit-risk ratios. 


ached ty Hea cea ae cena Ane case hecamitap oss vaccines, field epidemiology, public health informatics, and health 
is : : _ — eeaeetanl workforce development! Those programs include the African Health Workforce Project! the 


recommended for use by Center for Vaccine Equity,""! Children Without Worms,!*! International Trachoma Initiative, 


Asticle Talk Tools ¥ 


Task Force for Global Health 


health pioneer Dr. William Foege, The Task Force consists of eight programs focused on 


(CEPI), and has received funding from a variety of scientific and 


public health : 4 
public heelth crganizalions since its inception. intemational regulatory and Mectizan Donation Program,\"! Neglected Tropical Diseases Support Center|! Public Health 


Non-funding partners of the Collaboration include the Council for public health agencies Informatics Institute,"! and TEPHINET."°l The Task Force works in partnership with ministries of 
Intemational Organizations of Medical Sciences, European Switzerland health and hundreds of organizations, including major pharmaceutical companies that donate 
Medicines Agency, Food and Dr ration and the World Worldwide billions of dollars annually in essential medicines,(""! Major funders include the Bill & Melinda 

n, CDC, WHO, Robert Wood Johnson Foundation, de Beaumont Foundation, 


Health Organization." 

English es Agency for Internation spment, Sightsavers, Pfizer, Merck & Co., Johnson & 
Johnson, and GlaxoSmithKline, The Task Force is affiliated with Emory University, headquartered 
in Decatur, Georgia, a town in metro Atlanta, and has regional offices in Guatemala and Ethiopia. 


1. "EVI and Brighton Collaborat wunxdation (BCF) sign . a The Task Force currently supports work in 154 countries. 


References [exit Jan Bonhoetler, president 


Memorandum of Unde ing (MoU)" &*, Archived from the 
on 2011-10-31, Retrieved 2012-07-17 
2. * Kohl, Katrin S ; Bonhoeffer, Jan; Braun, M. Miles; Chen, Robert 
1. Duclos, Philippe. Heijbel_ Harald. Heininger Ulrich, Loupi 


9 @ Ralph Baric signed a Material Transfer Agreement w/Moderna in 2017. The same yr 
Barney Graham's team made a SARS vaccine breakthrough w/VRC [& later Moderna too] & 
Perlman was on the regulatory VRBPAC committee that authorized the C19 jabs. 


Acknowledgement 


We acknowledge the financial support provided by the 
Coalition for Epidemic Preparedness Innovations (CEPI) for our 
work under a service order entitled Safety Platform for Emergency 
vACcines (SPEAC) Project with the Brighton Collaboration, a pro- 
gram of the Task Force for Global Health, Decatur, GA, USA. We 
thank the following persons for their assistance: (1) the ~90 atten- 
dees of the meeting from many countries globally who provided 
invaluable discussion to move the field forward; (2) Angel Honrado 
and Imanol Urkola of WeDO, Jim Mootrey and Chantal Veira, Lisa 
Chung, Matt Dudley, and Gabriella Corrigan of the SPEAC/TFGH 
team for their logistical support; (3) other SPEAC Executive 
Board (Barbara Law, Wan-Ting Huang, Marc Gurwith, Miriam 
Sturkenboom) for their oversight and planning. 

All authors attest they meet the ICMJE criteria for authorship. 


References 


[1] Zhu N et al. A Novel Coronavirus from Patients with Pneumonia in China, 2019, 
N Engl J Med 2020:382(8):727-33. 

[2] COVID-19 Data Center. 2020, Johns Hopkins Coronavirus Resource Center. 

[3] Lurie N et al. Developing Covid-19 Vaccines at Pandemic Speed. N Engl J Med 
2020. 


[4] Kim HW et al. Respiratory syncytial virus disease in infants despite prior 
administration of antigenic inactivated vaccine, Am J Epidemiol 1969;89 
(4):422-34. 

[5] Polack FP et al. A role for immune complexes in enhanced respiratory syncytial 
virus disease. ] Exp Med 2002; 196(6):859-65. 

[6] Connors M et al. Enhanced pulmonary histopathology induced by respiratory 
syncytial virus (RSV) challenge of formalin-inactivated RSV-immunized BALB/c 
mice is abrogated by depletion of interleukin-4 (IL-4) and IL-10. J Virol 
1994:68(8):5321-5, 

[7] Connors M et al. Pulmonary histopathology induced by respiratory syncytial 
virus (RSV) challenge of formalin-inactivated RSV-immunized BALB/c mice is 

abrogated by depletion of CD4+ T cells. J Virol 1992:66{ 12):7444-51. 

[8] Delgado MF et al. Lack of antibody affinity maturation due to poor Toll-like 
receptor stimulation leads to enhanced respiratory syncytial virus disease. Nat 
Med 2009:15(1}:34-41. 

[9} Smatti MK, Al Thani AA, Yassine HM. Viral-Induced Enhanced Disease Illness. 
Front Microbiol 2018;9:2991. 

[10] Roberts A et al. Aged BALB/c mice as a model for increased severity of severe 
acute respiratory syndrome in elderly humans. J Virol 2005;7%9):5833-8. 

[11] Frieman M et al. Molecular determinants of severe acute respiratory syndrome 
coronavirus pathogenesis and virulence in young and aged mouse models of 
human disease, J Virol 2012:86(2):884-97. 

[12] Roberts A et al A mouse-adapted SARS-coronavirus causes disease and 
mortality in BALB/c mice. PLoS Pathog 2007:3(1):e5. 

[13] Chu YK et al. The SARS-CoV ferret model in an infection-challenge study. 
Virology 2008:374(1): 151-63. 

[14] Roberts A et al. Severe acute respiratory syndrome coronavirus infection of 
golden Syrian hamsters. J Virol 2005;79( 1):503-11. 

[15] McCray Jr PB et al. Lethal infection of K18-hACE2 mice infected with severe 
acute respiratory syndrome coronavirus, J Virol 2007:81(2):813-21, 

{16] Enjuanes L et al. Vaccines to prevent severe acute respiratory syndrome 
coronavirus-induced disease, Virus Res 2008; 133(1):45-62. 

[17] Yang ZY et al. A DNA vaccine induces SARS coronavirus neutralization and 
protective immunity in mice. Nature 2004:428(6982):561~4. 

[18] Kim TW et al. Generation and characterization of DNA vaccines targeting the 
nucleocapsid protein of severe acute respiratory syndrome coronavirus. J Virol 
2004:78(9):4638-45. 

[19] Li K et al. Mouse-adapted MERS coronavirus causes lethal lung disease in 
human DPP4 knockin mice. Proc Natl Acad Sci U S A 2017;114(15): 
£3119-28. 

(20) aun AS et al. A mouse model for MERS coronavirus-induced acute 

‘atory distress syndrome, Nat Microbiol 2016;2: 16226, 

(21) Douglas NG et al. Adaptive evolution influences the infectious dose of MERS- 
CoV necessary to achieve severe respiratory disease. Virology 
2018;517:98- 107. 

[22] Zhao J et al. Recovery from the Middle East respiratory syndrome is associated 
with antibody and T-cell responses. Sci Immunol 2017;2(14). 

[23] McAuliffe J et al. Replication of SARS coronavirus administered into the 
respiratory tract of African Green, rhesus and cynomolgus monkeys. Virology 
2004;330(1 ):8-15. 

[24] Smits SL et al. Exacerbated innate host response to SARS-CoV in aged non- 
human primates. PLoS Pathog 2010;6(2):e1000756. 

[25] Johnson RF et al. 3B11-N, a monoclonal antibody against MERS-CoV, reduces 
lung pathology in rhesus monkeys ing intratracheal inoculation of 
MERS-CoV Jordan-n3/2012. Virology 2016:490:49-58. 


[26] Johnson RF et al, Intratracheal exposure of common marmosets to MERS-CoV 
Jordan-n3/2012 or MERS-CoV EMC/2012 isolates does not result in lethal 
disease. Virology 2015;485:422-30. 

{27] Jaume M et al. Anti-severe acute respiratory syndrome coronavirus spike 
antibodies trigger infection of human immune cells via a pH- and 
protease-independent FegammaR pathway. J Virol 2011;85(20):10582-97. 

[28] Yip MS et al. Antibody-dependent infection of human macrophages by severe 
acute respiratory syndrome coronavirus, Virol J 2014; 11:82. 

[29] Bolles M et al. A double-inactivated severe acute respiratory syndrome 
coronavirus vaccine provides incomplete protection in mice and induces 
increased eosinophilic proinflammatory pulmonary response upon challenge. J 
Virol 201 1;85(23):12201-15. 

[30] Deming D et al. Vaccine efficacy in senescent mice challenged with 
recombinant SARS-CoV bearing epidemic and zoonotic spike variants. PLoS 
Med 2006;3(12):e525. 

[31] Sheahan T et al, Successful vaccination strategies that protect aged mice from 
lethal challenge from influenza virus and heterologous severe acute 
respiratory syndrome coronavirus. J Virol 2011;85(1):217-30. 

32] Tseng CT et al. Immunization with SARS coronavirus vaccines leads to 
pulmonary immunopathology on challenge with the SARS virus. PLoS ONE 
2012:7(4):e35421. 

{33] Yasui F et al. Prior immunization with severe acute respiratory syndrome 
(SARS)-associated coronavirus (SARS-CoV) nucleocapsid protein causes 
severe pneumonia in mice infected with SARS-CoV. J Immunol 2008:181 
(96337-48. 

{34] Weingart! H et al. Immunization with modified vaccinia virus Ankara-based 
recombinant vaccine against severe acute ratory is associated 
with enhanced hepatitis in ferrets. | Virol 2004;78(22):12672-6. 

[35] Roberts A et al Animal models and antibody assays for evaluating candidate 
‘SARS vaccines: summary of a technical meeting 25-26 August 2005, London, 
UK. Vaccine 2006;24(49-50):7056-65. 

[36] Agrawal AS et al. Immunization with inactivated Middle East Respiratory 
‘Syndrome coronavirus vaccine leads to lung immunopathology on challenge 
with live virus, Hum Vaccin Immunother 2016; 12(9);2351~6. 

{37] Hashem AM et al. A Highly Immunogenic, Protective, and Safe Adenovirus- 
Based Vaccine Expressing Middle East Respiratory Syndrome Coronavirus $1- 
CD40L Fusion Protein in a Transgenic Human Dipeptidyl Peptidase 4 Mouse 
Model. J Infect Dis 2019:220( 10}: 1558-67 

(381 Liu Let al. Ant-spike IgG causes severe acute hung injury by skewing 

responses during acute SARS-CoV infection. JCI Insight 2019:4(4). 

(39) Wang ae. et al. Immunodominant SARS Coronavirus Epitopes in Humans 
Elicited both Enhancing and Neutralizing Effects on Infection in Non-human 
Primates, ACS Infect Dis 2016;2(5):361-76. 

[40] Wang Q et al. Correction: Immunodominant SARS Coronavirus Epitopes in 
Humans Elicited Both Enhancing and Neutralizing Effects on Infection in Non- 
human Primates. ACS Infect Dis 2020. 

[41] Qin E et al. Immunogenicity and protective efficacy in monkeys of purified 
inactivated Vero-cell SARS vaccine. Vaccine 2006;24(7): 1028-34, 

[42] Roberts A et al. Immunogenicity and protective efficacy in mice and hamsters 
ofa inactivated whole virus SARS-CoV vaccine. Viral 
Immunol 2010:23(5):509-19. 

[43] Bao Let al. The pathogenicity of SARS-CoV-2 in hACE2 transgenic mice. Nature 
2020. 


[44] Yu P et al. Age-related rhesus macaque models of COVID-19. Animal Model 
Exp Med 2020:3(1):93-7. 

[45] Rockx B et al. Comparative pathogenesis of COVID-19, MERS, and SARS in a 
nonhuman primate model. Science 2020. 

[46] Pallesen J et al. Immunogenicity and structures of a rationally designed 
Prefusion MERS-CoV spike antigen. Proc Natl Acad Sci U S A 2017;114(35): 
£7348-57, 

[47] Wrapp D et al. Cryo-EM structure of the 2019-nCoV spike in the prefusion 
conformation, Science 2020; 367(6483): 1260-3. 

[48] O'Hagan DT et al. Towards an evidence based approach for the development of 
adjuvanted vaccines, Curr Opin Immunol 2017;47:93-102. 

[49] Khurana $ et al. MF59 adjuvant enhances diversity and affinity of antibody- 
mediated immune response to pandemic influenza vaccines. Sci Trans] Med 
2011:3(85):p. 851248, 

{50] Khurana S$ et al. ASO3-adjuvanted H5N1 vaccine promotes antibody diversity 
and affinity maturation, NAI titers, cross-clade HSN1 neutralization, but not 
HIN1 cross-subtype neutralization. NPJ Vaccines 2018;3:40. 

{51] Boudreau CM et al. Selective induction of antibody effector functional 
responses using MF59-adjuvanted vaccination. J Clin Invest 2020:130 
(2):662-72. 

[52] Couch RB et al. Superior antigen-specific CD4+ T-cell response with ASO3- 
adjuvantation of a trivalent influenza vaccine in a randomised trial of adults 
aged 65 and older. BMC Infect Dis 2014;14:425. 

[53] Del Giudice G, Rappuoli R, Didierlaurent AM. Correlates of adjuvanticity: A 
review on adjuvants in licensed vaccines. Semin Immunol 2018;39: 14-21, 

[54] Galson JD et al. Investigating the effect of ASO3 adjuvant on the plasma cell 
repertoire following pH1N1 influenza vaccination. Sci Rep 2016;6:37229, 

{55] Moris P et al. HSN1 influenza vaccine formulated with ASO3 A induces strong 
cross-reactive and polyfunctional CD4 T-cell responses. J Clin Immunol 
2011;31(3):443-54, 

[56] Sun P et al. Protective immunity induced with malaria vaccine, RTS, S. is linked 
to Plasmodium falciparum circumsporozoite protein-specific CD4+* and CD8+ T 
cells producing IFN-gamma. J Immuno) 2003;171(12):6961-7. 


FOR RECIPIENT: 


Recipient's Investigator 


Yi le 


Ralph Baric, PhD 
Professor 


Date: _12/ 


Mailing Address for Materials: 


Attention: Dr. Rachel Graham, Department of 
Epidemiology, University of North Carolina at 


Chapel Hill, 135 Dauer Drive, 210] McGavran- 
Greenberg Hall, CB #7435, Chapel Hill, NC 27599- 
7435 


Tel:919-966-3895 Fax: 
FOR PROVIDERS: 


MATERIAL TRANSFER AGREEMENT 
SIGNATURE PAGE 


Duly Authorized 


mene 


Director, Licensing & Innovatibn Support, OTC 


Date: rid 


Mailing Address for Notices: 


The University of North Carolina at Chapel Hill 
Office of Technology Commercialization 
109 Church Street, Chapel Hill, NC 27516 


Tel: 919-966-3929 Fax: 919-962-0646 


Duly Authorized ‘gil dea ead 
Amy 5 F. Petrie -$ 
S Date 2019.32) 
Amy Petrik, PhD Petrie ae 


Technology Transfer Specialist, TTIPO, NIAID 


PUBLIC HEALTH SERVICE 


MATERIAL TRANSFER AGREEMENT 


This Material Transfer Agreement (“MTA”) has been adopted for use by the National Institutes of Health, the Food 
and Drug Administration and the Centers for Disease Contro! and Prevention, collectively referred to herein as the 
Public Health Service (“PHS”) in all transfers of research material (Research Material) whether PHS is identified 


below as its Provider or Recipient. 


Providers: National Institute of Allergy and Infectious Diseases, National Institutes of 


Health (“NIAID") 


ModernaTX, Inc (“Moderna”) 


Recipient: The University of North Carolina at Chapel Hill 


1. Provider agrees to transfer to Recipient's Investigator the following Research Material: 


2. THIS RESEARCH MATERIAL MAY NOT BE USED IN HUMAN SUBJECTS. The 
Research Material will only be used for research purposes by Recipient's Investigator in his/her laboratory, for 
the research project described below, under suitable containment conditions. This Research Material will not 
be used for commercial purposes such as screening, production or sale, for which a commercialization 
license may be required. Recipient agrees to comply with all Federal rules and regulations applicable to the 


Research Project and the handling of the Research Material. 


a. Are the Research Materials of human origin? 


Vee X_No 


b. If Yes in 2a, were Research Materials collected according to 45 CFR Part 46, “Protection 


of Human Subjects”? 


Yes Please provide Assurance Number: 


Dr. Paydar read the voting results for the public record and then handed over the meeting to Dr. 
Perlman to ask the Committee for their Vote explanation. Dr. Perlman called upon each 
Committee Member in alphabetical order. Several members emphasized that harmonizing the 
composition of primary series and booster doses is an important step in improving vaccine 
uptake in all age groups. 


Dr. Perlman then started the next session to discuss the two Discussion Topics as listed below: 


Discussion Topic 1: 

Future periodic vaccination campaigns: 

Simplification of COVID-19 vaccine use: 

+ Immunization schedule: Please discuss and provide input on simplifying the immunization 
schedule to authorize or approve a two-dose series in certain young children, and in older adults 
and persons with compromised immunity, and only one dose in all other individuals. 

The committee agreed in principle that simplification of the immunization schedule was highly 
desirable and recommended that the simplification be based on the best available evidence. 


Discussion topic 2: 

Periodic update to COVID-19 vaccines: 

+ Vaccine composition: Please discuss and provide input on the consideration of periodic updates 
to COVID-19 vaccine composition, including to the currently authorized or approved vaccines to 
be available for use in the U-S. in the fall of 2023. 

The committee agreed that periodic updates to COVID-19 vaccine strain composition would 
need to be considered annually, if not biannually, and that FDA and VRBPAC need to be 
prepared for urgent updates if escape variant strains emerge. 


At the conclusion of the discussion on both topics, Dr. Perlman handed the meeting over to Dr. 
Paydar who in turn asked Dr. Marks for his Concluding remarks. Dr. Marks thanked the 
Members of the Committee. the speakers, and Advisory Committee staff. Dr. Paydar then 
officially adjourned the meeting on January 26, 2023, at 5:30 p.m. EST. 


Additional information and details may be obtained from the transcript and the recording of the 
webcast of the meeting that may be viewed at: 


Vaccines and Related Biological Products Advisory Committee January 26, 2023 Meeting 
Announcement - 01/26/2023 | FDA 


10 @ Even more concerning was the funding coming from CEPI & the Brighton Collaboration 
which is funded by CEPI, the CDC & the Bill & Melinda Gates Foundation. The same Bill 
gates who took $2bn to invest in C19 jabs for a $20obn ROI. Same CDC that made baseless 
guidelines. 


The Brighton Collaboration (BC) is a non-profit global vaccine The Brighton Collaboration 
3= ly research network based in Basel, Switzerland. It is named 


‘awe: the city in England where the idea was first formulated.!” W/) B ri g h to n 


History [es ‘Service Mark of the Brighton Collaboration 
The Brighton Collaboration was launched in 2000, although the Foundation 
idea of the collaboration started one year earlier, following a Formation 2000 


presentation by Bob Chen at an intemational scientific vaccine pe NPO = The Task Force for Global Health — * 1 tanguase ~ 


conference in Brighton. In his talk, he stressed the need to improve Purpose Safest, effective vaccines 
based on ngorous science 

To enhance the science of 
vaccine research by providing 
standardized, validated, and 
Organization {eait objective methods for ‘The Task Force for Global Health is an international, nonprofit organization that works to improve 


Continuous monitoring of health of people most in need, primarily in developing countries.'") Founded in 1984 by global 
The Brighton Collaboration is a program of the Task Force Sagar raiaice eal peop! primarily in developing Qu y 9 


a! Health, a 501(c)(3) non-profit organization. It is primarily assessing benofit-risk ratios. 
funded by the Coalition for Epidemic Preparedness Innovations These methods are, in turn, 


recognized and 
recommended for use by Center for Vaccine Equity,!"! Children Without Worms,!*! International Trachoma Initiative, !° 


Article Talk Tools ¥ 
vaccine safety monitoring by developing internationally accepted 


standards. 


health pioneer Dr. Wiliam Foege, The Task Force consists of eight programs focused on 
feglected tropical diseases, vaccines, field epidemiology, public health informatics, and health 
workforce development.) Those programs include the African Health Workforce Project! the 
(CEPI), and has received funding from a variety of scientific and 
Public health organizations since its inception.“ international regulatory and Mectizan Donation Program,\"! Neglected Tropical Diseases Support Center! Public Health 
Non-funding partners of the Collaboration include the Council for public health agencies |" Informatics Institute,{"! and TEPHINET.|"°) The Task Force works in partnership with ministries of 
Basel, Switzerland health and hundreds of organizations, including major pharmaceutical companies that donate 
billions of dollars annually in essential medicines.""! Major funders include the Bill & Melinda 


International Organizati e European 


Medicines Agency, Food and Drug Administration and the World Worldwide 


: ( 0 johnson Foundation, de 
Health Organization." DC, WHO, Ro! 4 Johnson Foundation, de Beaumont Foundation, 


English c y for Intemational ent, Sightsavers, Merck & Co., Johnson & 
and GlaxoSmithKline. The Task Force is affiliated with University, headquartered 
References [exit Jan Bonhoeffer, president 


in Decatur, Georgia, a town in metro Atlanta, and has regional offices in Guatemala and Ethiopia. 


1.*"EVian r ration Foundation (BCF) sign mE Global Health The Task Force currently supports work in 154 countries. 
Memoran« 3 (MoU)" et. Archived from the 


2 on 2011-10-31, Retrieved 2012-07-17. 


11 @ The most telling revelation was in the paper's statement of competing interests where it 
claims that Ralph Baric was in collaborations w/ Eli Lily [maker of monolclonal antibodies], 
Pfizer, AND Moderna! Where is @RandPaul & the @COVIDSelect on this?! 


« Given what will be the unprecedented demand for an effective 
vaccine, the use of adjuvants may be critical for sub-unit vacci- 
nes in providing increased immunogenicity, breadth of 
response, dose sparing, duration of response, potentially 
cross-protection against new CoV strains, and possibly mini- 
mize the risk of enhanced disease. Preference should be given 
to Thi-driving adjuvants with an established safety profile in 
humans. 

« Understanding the role cross-reacting antibodies from prior 
coronavirus infections may have on natural disease caused by 
SARS-CoV-2 or if they influence the risk of enhanced disease fol- 
lowing vaccination may inform vaccine design. 

« Data are needed on whether antibody waning could increase 
the risk of enhanced disease on exposure to virus in the long 
term. 


It was the opinion of the Experts that animal data to support 
clinical development could address: 


« Post-vaccination (neutralizing) antibody responses, and T cell 
analysis to demonstrate a Th1 response. 

« Post-vaccination challenge data from NHPs with careful evalua- 
tion for immunopathology and quantitative virology in the 
animals. 

e Small animal data may also provide important supporting evi- 
dence of safety, and hamster, ferret and mouse models are likely 
to be available for developers. 

« Where possible, immunopathology experiments with a positive 
control (e.g., formalin inactivated alum-adjuvanted SARS-CoV-1 
or SARS-CoV-2 vaccine) and a mock-immunized negative con- 
trol will provide best guidance. It was felt that it will be impor- 
tant to establish broadly accepted endpoints and scoring 
systems to allow comparison of various vaccine candidates. 
WHO is working on this issue. 

« For vaccine constructs likely to induce a predominant Th2 
response, the group felt that animal studies should be consid- 
ered before entering human Phase 1 trials in more than one ani- 
mal species including NHPs where possible. It was noted that 
the absence of a Th2 response does not eliminate the risk of 
enhanced disease. 

« For vaccine constructs which are already known to induce neu- 
tralizing antibody and Th1 responses, it was the consensus of 
the group that while Phase 1 studies are cautiously proceeding 
with careful review of safety data, animal studies run in parallel 
could provide useful information for the further clinical 
development 

« Suggestive data in animal models should not by default prevent 
clinical development of vaccine candidates; potential risk 
should be thoroughly evaluated by developers and regulators 
on a vaccine product-specific basis. 


Regarding Phase 1 clinical trials, it was the opinion of the 
Experts that: 


¢ Since not all studies that have begun or are about to begin will 
prescreen to determine preimmunization serostatus of partici- 
pants, although this shall be determined retrospectively, appro- 
priate baseline blood specimens should be obtained and stored. 
Because the virus is spreading rapidly, such specimens will 
allow assessment of the immune response in both seronegative 
and seropositive persons as both are likely to be vaccinated. 

« Level of neutralizing antibodies and determination of the rela- 
tive ratio of binding to neutralizing antibodies will be important 
to assess the potential risk of enhanced disease. Also, detection 
of initial priming that includes CD8 T cells and/or a CD4 Thi 
biased response is likely to mitigate the risk of disease enhance- 


ment. Determination of memory responses will be useful, par- 
ticularly if SARS-CoV-2 continues to circulate. 


gt po: 
sera from vaccinees which could be used for antibody transfer 
studies in animals to look for enhanced disease and for evidence 
of cross-protection against other coronaviruses. 


Monitoring for enhanced disease in immunized participants 


preclinical and evolving clinical data that are being developed 
by the different academic and industrial developers to help in 
decision-making about the various vaccine clinical trials. Crea- 
tion of a central information hub was encouraged for this 
purpose. 

Participants on the call expressed the need for standardization 
of protocols, data collection forms, critical assays (including 
reagents) and biobanking of samples from initial clinical trials 
to allow future re-assay once standards are agreed to and 
enable comparison of results across trials 


Concluding remarks 


The group of Experts considers that the demonstration of some 

disease enhancement with any candidate vaccine after viral 

challenge in animal models should not necessarily represent a 

no-go signal for deciding whether to progress into early trials 

in clinical development of a COVID-19 vaccine. 

« Continuous monitoring of this risk during clinical trials in an 
epidemic context will be needed. 

e Each observed effect should be discussed by the developers 

with their regulators who will ultimately define the actual 

requirements for clinical studies. 


The considerations in this document should be interpreted as 
general scientific remarks based on current knowledge to inform 
a research agenda that could be beneficial for vaccines in develop- 
ment. These considerations are not of a regulatory nature and can- 
not in any sense replace the need for proper regulatory 
consultations on the requirements for vaccines clinical trials. Vac- 
cine developers are therefore encouraged to seek individual scien- 
tific advice from regulatory authorities, 
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Consensus summary report for CEPI/BC March 12-13, 2020 meeting: A... 


A novel coronavirus (CoV), Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), emerged in late 2019 in Wuhan, China and has since spread as a 
global pandemic. Safe and effective vaccines ar... 
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PART 2 & 2017 Was a massively important year: VRC+ Moderna collab’ on a CoV vaccine, 
USAID's Andrew Clements emailed EHA staff to move Metabiota from China & instead send 
EHA, the "PREFUSION CORONAVIRUS SPIKE PROTEINS" patent & a meeting at NIH 
w/Bill Gates & Graham... 
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2 @ June 30, 2017 NIH hosts the 4th annual meeting between Bill Gates & the VRC. 


Attendees included Gates, Graham, Fauci, Collins, and Mascola. The newsletter covering the 


event shows Graham holding what appears to be the spike protein to show Gates. -Identical 


to the 2021 one.. 


ACD Supports Early 
Investigators, Applauds 
Collins’ Reappointment 


‘Two days before the 1:4th meeting of the 
advisory committee to the NIH director on 
June &, the President invited NIII director 
Dr. Francis Collins to remain in that post 
permanently. 

“Lam grateful and honored to have 
received that invitation,” said Collins, who 
hhad been serving as a holdover appointment 
since Jan. 18,“and | am happy, along with my 
wife Diane, to accept it” 

‘The news was met with a round of 
applause before the ACD got down toa 
2-day agenda that inchaded announcement 
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NIH rector De Francis Costs (0), tans ty ACD 


member Dr. Jose Florez of the Broad instiaade of MIT and 
Hanrard, told the group that he thought tast Deceenber’s 


ACD meeting maght fwe deen he erst 


of the Next Generation of Researchers 
Initiative (NGRD) to support early and 
mid-career investigators; presentation of 
NII? sefforts to reduce the nation’s opioid 


JUNGLE TRAVEL NOT REQUIRED 
Daly Lecturer Describes 21st 
Century Drug Discovery 


Just recently tack from a trip to South 
Africa, where she had a “pretty scary” 
fuce-to-fhco with 
deadly black 
mama snake, Dr. 
Fiona Marshall had 
the perfect intro- 
duction to NIH's 
2017 Daly lecture. 
Renowned jungle 
explorer Dr. Jobin 
W. Day, the bate 
NIDDK biochemist 
and pharmacologist 
for whom Marshall's [Daeeebest 
talk was named, 
pioncered in natural product research. 
In much of Une last half of tast century, he 
SEE MARSHALL PAGE & 


Source: 
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epidemtc; and an argument for 
an accelerated pathway toward a 
universal influenza vaccine. 
Not Ready for Prime Time 

Collins traced the half-year 
history of the effort to reallo- 
cate NIH funding for earty and 
mid-career scientists in a more 
optimum way, starting with what 
‘was known last fall as the Research 
Commitment Index. That effort, 
known temporarily as RCI, later 
morphed into the Grant Support 
Index, oF GSI. 

“GSI | created quitea lot of 
interest —not all of it positive—about 
as much as I've seen in agrants 
funding policy in 8 years,” said 
Collins. “Wo did hear significant concerns 
about the validity of the index, and haw it 


might discourage collaboration” It became 
sts Aco mnt 4 


Genetics, Evolutionary 
Biology Help Identify Rare 
Mendelian Disorders 
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If Charles Darwin had read the findings of 


Gregor Mendel, he might have saved himself 
alot of grief. While 
Mendet was hoted 
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fen. Source: 
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with descont-sith-modification, there 
‘was no theory of genetics, no knowledge of 
SEE VALE PACE 8 
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Above left, Vaccine Research Center deputy @rector Dr. Ramey Graham (1 shows Rll Gates 3 molecule mae! produced using WA's 3-D print technology. in the 


canter photo, weartng virtual realty goggles. Gates explores key iemunologk: epstopes of an iafkueriza Hf hemaggiutmn molecule. used 10 Larget next generation 
nnuenza vaccines, calor coded to show the banding footpaints of set of broadly neutralizing antibodies. (yeow), 3s wel as Several Gycosytation sites (rod On 
bis tet Dr. Phil Cruz. 2 structurat biologist in NIAID's Omice of and Competational Biology, who colaborated with the transitional scences 


core in the Viral Pathogenesis Laboratory to adapt molecular structures for 5-0 peinting and Vit visualization. Al right. Gates talks with VR team member James 
and Computation Rlaiogy. who put molecules into the VR software. 
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Biden visits the NIH’s Vaccine Research Center [VRC] to talk to scientists 
| who helped created the C19 Vaccines. Barney Graham & Kizzmekia 
NYA Corbett. Graham shows off a structural model of the C19 spike protein . 
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Bill Gates & Barney Graham in 2017 for the annual meeting 
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roommate at Rice and had come to Vanderbilt to work on vaccine trials for 
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vaccine clinical ri arch and development at Pfi 


The group was unusually collaborative—Graham and Neuzil were adult 
physicians working on a childhood disease, while Wright, Edwards and 
Gruber were pediatricians running trials on an adult vaccine. Graham 
became the bridge among the various disciplines of adult and childhood 


diseases, as well as the basic science and clinical res h. 


By early 2020, Graham’s group had designed the 
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isolated the virus that had caused an epidemic in Wuhan and was now in 
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adding new urgency to their mission. Graham collaborated with another 
group at NIH from the Division of Microbiology and Infectious Diseases 
that arranged to test the vaccine in humans just as the first animal data 
began showing efficacy. Neuzil worked with the team to design a trial of the 
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PREFUSION CORONAVIRUS SPIKE PROTEINS AND 
THEIR USE 


Oct 25, 2017 - The United States of America, as represented by the Secretary, Department of Health and Human Servic 


Coronavirus S ectodomain trimers stabilized in a prefusion conformation, nucleic acid 
molecules and vectors encoding these proteins, and methods of their use and 
production are disclosed. In several embodiments, the coronavirus S ectodomain 
trimers and/or nucleic acid molecules can be used to generate an immune response 
to coronavirus in a subject. In additional embodiments, the therapeutically effective 
amount of the coronavirus S ectodomain trimers and/or nucleic acid molecules can 
be administered to a subject in a method of treating or preventing coronavirus 
infection. 
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"Biodefense" 
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O14 2017 Mechanisms of MERS-CoV Entry, Cross-species Transmission and Pathogenesis 
= ROLAL Baric, Ralph S.; Li, Fang / University of North Carolina Chapel Hill 
} 1 2016 
Oo1 2015 
NIH2017 Mechanisms of MERS-CoV Entry, Cross-species Transmission and Pathogenesis $733,354 
ROLAI Baric, Ralph S; Li, Fang / University of North Carolina Chapel Hill 
> Author 
my as NIH2016 Mechanisms of MERS-CoV Entry, Cross-species Transmission and Pathogenesis 
RO1AI Baric, Ralph S,; Li, Fang / University of North Carolina Chapel Hill 
> Institution eo 
NIH 2015 P j ae : 
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Baric, Ralph S.; Li, Fang / University of North Carolina Chapel Hill 
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NIH 2020 Receptor recognition and cell entry of coronaviruses 
>Year ee ROLAI Li, Fang / University of Minnesota Twin Cities 
> Author Ca) NIH 2019 Receptor recognition and cell entry of coronaviruses 
ROLAI Li, Fang / University of Minnesota Twin Cities 
> Institution ee 
NIH 2018 Receptor recognition and cell entry of coronaviruses 
>Grant type 2° ROLA LU. Fang /Universty of Minnesota Twin Cities 
> Institute eo es 2017 Receptor recognition and cell entry of coronaviruses $453,437 
RO1AI Li, Fang / University of Minnesota Twin Cities 
Study Section ee 
Nit 2046 Receptor recognition and cell entry of coronaviruses $650 
) 10 Virology - A Study Section. RO1AI LI, Fang / University of Minnesota Twin Cities 


11 @ If Fang-Li sounds familiar it's likely because he has worked significantly with Baric & 
Zheng-Li Shi & Eco Health Alliance on Coronaviruses & now is the Director, Center for 
Coronavirus Research@) 
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Discovery of Novel Bat Coronaviruses in South China That Use 
the Same Receptor as Middle East Respiratory Syndrome 
Coronavirus 


Chu-Ming Luo,?-» Ning Wang,2» Xing-Lou Yang,? Hai-Zhou Liu,* Wei Zhang, Bei Li,2 Ben Hu,2 Cheng Peng,? Qi-Bin Geng,< 
@ Guang-Jian Zhu,4Fang Li, @Zheng-Li Shit 


@ *CAS Key Laboratory of Special Pathogens and Biosafety, Wuhan Institute of Virology, Chinese Academy of 
Sciences, Wuhan, Hubei, China 


University of Chinese Academy of Sciences, Beijing, China 
“Department of Veterinary and Biomedical Sciences, University of Minnesota, Saint Paul, Minnesota, USA 
e 4EcoHealth Alliance, New York, New York, USA 


ABSTRACT Middle East respiratory syndrome coronavirus (MERS-CoV) has repre- 
sented a human health threat since 2012. Although several MERS-related CoVs that 
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Discovery of Novel Bat Coronaviruses in South China That Use 
the Same Receptor as Middle East Respiratory Syndrome 
Coronavirus 


(Chu-Ming Luo,» Ning Wang,» Xing-Lou Yang,* Hal-Zhou Liu,? Wel Zhang,? Bel Li,* Ben Hu,? Cheng Peng,* Qt-Bin Geng,< 
Guang-Jian Zhu,* Fang LU © Zheng-Li shP 


ACAS Koy Laboratory af Spectal Pathogens and Biosafety, Wuhan institute of Virology, Chinese Acadeeny of 
‘Saiences, Wuhan, Huet China 

SUntwcesity of Chinose Academy of Sciences, Beijing, China 

“Department of Veterinary and Blomodical Sciences, Univeeuty of Minnesota, Saint Paul, Minnesota, USA 
“ent iealth Alltaner, New York, New York, USA 


ABSTRACT Middle East respiratory syndrome coronavirus (MERS-Co¥) has repre- 
sented a human health throat since 2012. Although several MERS-telated Cos that 
belong to the same species as MERS-CoV have been identified from bats, they do 
Not use the MERS-CoV receptor, dipeptidyl peptidase 4 (DPP4). Hore, we screened 
1,059 bat samples from at least 30 bat species collected in different regions in south 
China and identified 89 strains of lineage C betacoronaviruses, including Tylonycterts 


identities of only 753 to 81.2% with other MERS-related Covs, thelr gene-coding 
regions were highly similar to their Counterparts, except In the case of the spike 


evidence that bats represent the evolutionary ongins of MERS-Cov. 
IMPORTANCE Previous studies suggested that MERS-CoV onginated In bats. How- 
ever, Its evolutionary path from bats to humans remains unclear. in this study, 
we discovered 89 navel lineage C betacoronaviruses in eight bat species. We pro- 
vide ovidence of a MERS related CoV dortved from the great evening bat that uses yyy NIM 208 Mecnpond 3 on 
the same host receptor as human MERS-CoV. This virus also provides evidence for a Accepted manescript posted online |i 
natural recombination event between the bat MERS-related CoV and another bat Ape 

I, Yap, Li, Zhang, 


(tation (v0 C. Wan 
W.UB 98, Peng C Geng Q, 20 GUT, SZ 
2018. Discovery of novel bat coronandruses in 
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epidemiological 
and the prevention and control of the spread of MERS-Cov to humans. (Midi Last respiratory Smarome conanananis. 
KEYWORDS MERS-related coronavirus, bat, dipeptidyl peptidase 4, virus discovery MONE 18. 


Medical Comer 
‘oronaviruses (CoVs) Infect a wide range of mammalian and avian hosts, causing Copyright © 2018 Aenesican Society tor 


number of replication errors Compared to the host genome (1). Different CoVs can also 
recombine their genomes upon infecting the same host cell, contributing substantially 
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Fang Li, PhD 
Professor and Endowed Chair, Deparment of Pharmacology 


Director, Center for Coronavirus Research 


Co-Director, Midwest Antiviral Drug Discovery Center 


University of Minnesota Medical School 


REVIEWS 


Origin and evolution of pathoge 


coronaviruses i Origin and evolution of pathogenic 
coronaviruses 


Jie Cui@', Fang Li? and Zheng-Li Shi@'* 
Abstract | Severe acute respiratory syndrome coronavirus (SARS-CoV) and Middle East respiratory 
syndrome coronavirus (MERS-CoV) are two highly transmissible and pathogenic viruses that 
emerged in humans at the beginning of the 21st century. Both viruses likely originated in bats, and 
genetically diverse coronaviruses that are related to SARS-CoV and MERS-CoV were discovered in 
bats worldwide. In this Review, we summarize the current knowledge on the origin and evolution of 
these two pathogenic coronaviruses and discuss their receptor usage; we also highlight the 
diversity and potential of spillover of bat-borne coronaviruses, as evidenced by the recent spillover 
of swine acute diarrhoea syndrome coronavirus (SADS-CoV) to pigs. 


Published: 10 December 2018 
Origin and evolution of pathogenic coronaviruses 
Jie Cui,, Fang Li & Zheng-Li Sh 


https://www.nature.com/articles/s41579-018-0118-9 


12 @ Coincidence? I think not. An attempt to hide the creation of certain GoF research 


turned bio-weapon? MUCH more likely. Stay tuned-I'm still not done J**) : 


Grantome: Search 
Search and visualize the entirety of funding information to discover the most 
important factors underlying funded research in your area. 
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PubWMed° 


Structure, Function, and Evolution of Coronavirus Spike Proteins - Pu... 


The coronavirus spike protein is a multifunctional molecular machine that mediates 
coronavirus entry into host cells. It first binds to a receptor on the host cell surface 
through its S1 subunit and ... 


https://pubmed.ncbi.nim.nih.gov/27578435/ 
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Destiny Rezendes @dezzie_rezzie 


Dec 2, 2023 « 13 tweets » dezzie_rezzie/status/1731093081661772169 


1 & Continuing w/ my recent threads exposing the Conflicts of Interest [COT] in the oversight 
efforts & early investigations of the pandemic. I have more data to prove to you that this 


‘Scamdemic' is a certified rigged racket. 


2 @ 40 days after the Ci9 genome was made public a group of "concerned" scientists 
submitted a statement to stand in support of "the science" in Wuhan. Admonishing the 
"conspiracy theories" floating around of a lab leak. Published in the lancet, it is a certified 


fraud. 
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Statement in support of the scientists, public health professionals, and 
medical professionals of China combatting COVID-19 


Charles Calisher & « Dennis Carroll « Rita Colwell « Ronald B Corley « Peter Daszak e Christian Drosten « 
Luis Enjuanes « Jeremy Farrar « Hume Field « Josie Golding « Alexander Gorbalenya « Bart Haagmans « 
James M Hughes « William B Karesh » Gerald T Keusch « Sai KitLam « Juan Lubroth « John S Mackenzie « 
Larry Madoff « Jonna Mazet e Peter Palese « Stanley Perlman « Leo Poon e Bernard Roizman « Linda Saif « 


Kanta Subbarao « Mike Turner « Show less 


Published: February 19, 2020 e DOI: https://doi.org/10.1016/S0140-6736(20)30418-9 


THE LANCET Submit Ar 


Statement in support of the scientists, public health professio... r PDF [44 KB] 


The rapid, open, and transparent sharing of data on this outbreak is now being threatened by rumours and misinformation 
around its origins. We stand together to strongly condemn conspiracy theories suggesting that COVID-19 does not have a 


Supplementar 


y Material 
natural origin. Scientists from multiple countries have published and analysed genomes of the causative agent, severe 


References acute respiratory syndrome coronavirus 2 (SARS-CoV-2),' and they overwhelmingly conclude that this coronavirus 
A in wildlife2» 3 4 5. 6 7, 8 9,10, ergi i 


Article info 
letter from the presidents of the US National Academies of Science, Engineering, and Medicine’? and by the scientific 


Linked Articles communities they represent. Conspiracy theories do nothing but create fear, rumours, and prejudice that jeopardise our 
global collaboration in the fight against this virus. We support the call from the Director-General of WHO to promote 
scientific evidence and unity over misinformation and conjecture.!* We want you, the science and health professionals of 
China, to know that we stand with you in your fight against this virus. 


We invite others to join us in supporting the scientists, public health professionals, and medical professionals of Wuhan and 
across China. Stand with our colleagues on the frontline! 


We speak in one voice. To add your support for this statement, sign our letter online. LM is editor of ProMED-mail. We 
declare no competing interests. 


Published: February 19, 2020 « DOI: https://doi.org/10.1016/S0140-6736(20)30418-9 


THE LANCET 


Statement in support of the scientists, public health professio... 


Supplementar 


10. Andersen KG « Rambaut A « Lipkin WI « Holmes EC « Garry RF 
The proximal origin of SARS-CoV-2. 


y Material 


References http://virological.org/t/the-proximal-origin-of-sars-cov-2/398 
Date: Feb 16, 2020 


Article info 
Date accessed: February 17, 2020 


Linked Articles ae - 
View in Article ~ | Google Scholar 


Published: February 19, 2 e DOI: https://doi.org/10 40-6736(20)30418-9 


3 & The paper was signed by a slew of implicated characters; Dennis Carroll [ex USAID] & he 
is joined by fellow EHA heads Karesh, Mazet, Field, & Daszak. NIH cronies like Palese, 


Turner & Perlman. The Wellcome Trust poster child Jeremy Farrar & virologist Linda Saif 


of 2019 novel coronavirus disease 
(COVID-19) and are deeply concerned 
about its impact on global health and 
wellbeing. We have watched as the 
scientists, public health professionals, 
and medical professionals of China, 
in particular, have worked diligently 
and effectively to rapidly identify the 
pathogen behind this outbreak, put in 
place significant measures to reduce 
its impact, and share their results 
transparently with the global health 
community. This effort has been 
remarkable. 

We sign this statement in solidarity 
with all scientists and health 
professionals in China who continue 
to save lives and protect global health 
during the challenge of the COVID-19 
outbreak. We are all in this together, 
with our Chinese counterparts in the 


forefront, against this new viral threat. 
Tha sani 


aman an al ten nennncant 


Ihe rapid, open, and transparent 
sharing of data on this outbreak is 
now being threatened by rumours and 
misinformation around its origins. We 


as have so many other emerging 
pathogens.” This is further supported 
by a letter from the presidents of the 
US National Academies of Science, 
Engineering, and Medicine® and 
by the scientific communities they 
represent. Conspiracy theories do 


Correspondence i 
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professionals of China, to know that 7? 7hae?.YangX, Wang x4 erat 
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4 @ The paper uses the CIA-Warren Commission Era tactic of tossing around the label of 


"conspiracy theorist" to ostracize those against the corrupt narrative. Ralph Baric is the first 


reference they cited & the Proximal Origins paper & WE are the conspiracy theorists?! °)¢) 


-- 
Hong Kong, Hong Kong (LP); University of Chicago, WwW h 
Chigaco, IL, USA (BR); The Ohio State University, 
Columbus, OH, USA (LS); and The University of 
Melbourne, Melboune, VIC, Australia (KS) 


Published Online 
February 18, 2020 
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Severe acute respiratory syndrome-related 
coronavirus: the species and its viruses—a 
statement of the Coronavirus Study Group. 
bioRxiv 2020; published online Feb 11. 
DOI:2020.02.07.937862 (preprint). 


https://doi.org/10.1016/ 
$0140-6736(20)30418-9 
For the Chinese translation 
see Online for appendix 
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5 &@To me, Linda Saif is the red flag in the authors listed. A NAS Ohio State virologist who 
assisted the WHO during the 2003 SARS outbreak was a familiar name from FOIA'd emails 
between Baric, Daszak & Fauci from early on in 2020. 


February 12, 2020 


From: Su, Lishan > 

Sent: Wednesday, February 12, 2020 1:12 AM 

To: Baric, Ralph S <rbaric@email.unc.edu> 

Subject: A commentary on 2019 nCoV vs lab engineered viruses 


Hi Ralph: 


In response to the EMI journal editor's request, Drs. Shan-Lu Liu, Lin Saif and myself 


are writing a commentary (1-2 pages) to dispute the rumors of 2019 nCoV origin. Will 
you be interested, and have time, to have a quick read/comment? Please let me know 
if you have time. 

Tentative Title: Is 2019-nCoV laboratory origin? 

Thanks! 


-Lishan 


February 12, 2020 


Saif Linda 


Li. Shan-Lu; lishan su@med.uncedu 
FW: A commentary on 2019 nCoV vs lab engineered viruses 
Wednesday, February 12, 2020 1:28:39 PM 


Please note that Ralph made these changes on an earlier copy sent to him so hopefully the 2 
of you can incorporate them into the updated draft | sent this AM! 


Regards, 
Linda 


Linda J. Saif, PhD 

Distinguished University Professor 
Food Animal Health Research Program 
OARDC/The Ohio State University 
1680 Madison Ave 

Wooster, Oh 44691 


February 12, 2020 


From: Su, Lishan <|i > 
Sent: Wednesday, February 12, 2020 10:11 AM 


To: Baric, Ralph S <rbaric@emailuncedu> 
Subject: Re: A commentary on 2019 nCoV vs lab engineered viruses 


Hi Ralph: 

We are trying to finish it and had no plan to get you too involved, but | do value your 
input. It is almost final and we are also getting comments from Perlman and Weiss. 
Thanks, 


-Lishan 


From: "Baric, Ralph S" <cbaric@email.unc.edu> 
Date: Wednesday, February 12, 2020 at 10:02 AM 


To: "Su, Lishan" <lishan_su@med.unc.edu> 


Subject: RE: A commentary on 2019 nCoV vs lab engineered viruses 


sure, but don’t want to be cited in as having commented prior to submission. 


6 & The emails show Saif and her co-workers emailing Baric about the paper in support of 
the Wuhan research. Why was she so concerned? I think I know why. While researching 
Baric's grants I found one for the NC Seronet Center for Excellence [NCSCE] Turns out the 
NCSCE is new! 


isp) NATIONAL CANCER INSTITUTE 


Cancer Types v Source: 
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research/key- 
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About Cancer v Researchy Grants&Trainingy News&Eventsy AboutNClv 


Home > Research > Key Initiatives » COVID-19 Research Initiatives > SeroNet > Serological Sciences Centers of Excellence 


Serological Sciences Centers of Excellence 


As part of the NCI Serological Sciences Network (SeroNet), NCI has awarded eight institutions U54 grants to 
conduct multiple research projects to characterize the immune responses to coronavirus infection and learn 
about what drives immune response, disease progression, and protection against future infection. 
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mmunolog idem clinicians, and other r 


stabl Serol nces Centers of Excellence to conduct research projec 


haracterize immune r 2 infection and better understand predictors of 


stective immune re se progression *. The ne’ blished using 
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k include f Excellence and Serologic 
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7 @ The NCSCE is one of 8 "Centers of Excellence" established w/a $306M fund- not by 
NIAID, but rather the National Cancer Institute even though the focus is on C19.) Of the 
lucky 8 Centers created, Linda Saif of Ohio State was a recipient of a center just like Baric. 


Linda Saif 
Baric 
Bob Garry 


Awarded Centers of Excellence 


Center 


Center for Serological 
Testing to improve 
‘Outcomes from Pandemic 
COVID-19 (STOP-COVID) 


North Carolina SeroNet 
Center for Excellence 


Diversity and Determinants 
of the Immune- 
Inflammatory Response to 
SARS-CoV-2 


Johns Hopkins Excellence in 
Pathogenesis and immunity 
Center for SARS-CoV-2 (H- 
EPICS) 


Tulane University COVID 
Antibody and Immunity 
Network (TUCAIN) 


Mechanisms and Duration 
of Immunity to SARS-CoV-2 


Immune Regulation of 
COVID-19 Infection in 
Cancer and Autoimmunity 


Vulnerability of SARS-CoV-2 
Infection in Lung Cancer 
Based on Serological 
Antibody Analyses. 


Description 


Conduct longitudinal serologic tracking of individuals exposed to SARS- 
CoV-2, perform molecular analysis of their immune response, and to 
Create communication tools for targeted populations 


Perform studies that advance understanding of the serologic response 
to SARS-CoV-2 and its role In protective immunity though fundamental 
characterizations of natural infections, therapeutic interventions, and 
vaccines 


Examine the correlation of COVID-19 disease trajectories with several 
‘demographic factors and to study the effect of metabolic disorders, 
blood cancers, and cancer immunotherapy on the disease pathology 


Evaluate the innate and adaptive immune responses to SARS-CoV-2 in 
patients sampled longitudinally in order to distinguish immune 
Fesponses that are protective from those that cause disease 
complications 


Characterize the antibody profiles in diverse populations of SARS-CoV-2 
infected individuals including cancer patients; perform longitudinal 
studies of antibody specificity and function from COVID-19 survivors, 
‘and study how other seasonal coronaviruses shape immunity and 
Clinical course of infection of the novel SARS-CoV-2 


Study the molecular mechanisms of the adaptive immune response in 
COVID-19 patients, including those with cancer and the mecically 
underserved 


Investigate immunological mechanisms underlying the course of 
COVID-19 infection in cancer patients and patients with autoimmune 
disease 


Gain insights into why patients with lung cancer show much higher 
susceptibility to mortality due to SARS-CoV-2 infection 


Principat 
Investigator(s)/institution 


Eugene M, Ott, 
Ann Scheck McAlearney, Ashish 
Raman Panchal, Linda}. Saif 
Ohio State University 

Ralph S. Barc, 


Shannen Margaret Watet 


UNC-Chapel Hill 


Susan Cheng, 
Jane C. Figueirdo, 
Michael Karin 


Cedars-Sinai Medical Center 
Sabra L Klein, 


Andrea L Cox 


Johns Hopkins University 


James E. Robinson 


Tulane University 


Scott Dexter Boyd 


Stanford University 


Ignacio E. Sanz, 
Madhav V. Dhodapkar 


Emory University 
Fred R. Hirsch, 
Adolfo Garcia-Sastre 


Icahn School of Medicine at 
Mount Sinai 


Also in 2020, Baric receives a grant through the North Carolina Seronet Center for Excellence but 
its not funded by NIH/NIAID but rather by the National Cancer Institute for $3.9 Million dollars 


Principal Investigator(s)/ wits i FY Total 
Project Leader(s) Organization a Funding IC Cost by IC 


TAct Project Year Sub 


LILFANG & CHAPEL HILL 


North Carolina Seronet Center for tellence 
1U54CA260543-01 BARIC, RALPH S & UNIV OF NORTH CAROLINA 


WALLET, SHANNON 
MARGARET & 


CHAPEL HILL 


Systems Immunogenetics of Emerging Coronavirus Infections in the Collaborative Cross 

5U19A1160625-09 6276 = BARIC, RALPH S i UNIV OF NORTH CAROLINA 2020 NIAID NIAID $428,666 
CHAPEL HILL 

Systems Immunogenetics of Emerging Coronavirus Infections in the Collaborative Cross 

3U19AI100625-09S3 8833 SBARIC,RALPHS Z UNIV OF NORTH CAROLINA 2020 NIAID NIAID $91,160 
CHAPEL HILL 

Task A38: Establishment of Small Animal Models for Screening Medical Countermeasures for the 2019 Novel Coronavirus (2019-nCoV) 

2722017000361-0-7 BARIC, RALPH UNIV OF NORTH CAROLINA 2020 NIAID NIAID $857,754 

59302080001-1 CHAPEL HILL 

Determinants of Coronavirus Fidelity in Replication and Pathogenesis 

5 R@1A1188197-09 DENISON, MARK RZ VANDERBILT UNIVERSITY MEDICAL 2021 NIAID NIAID $672,084 

BARIC, RALPH S @ CENIER 


North Carolina Seronet Center for Excellence 


Project Number Contact Pl/Project Leader Awardee Organization 
4U54CA260543-02 BARIC, RALPH SOther Pls UNIV OF NORTH CAROLINA CHAPEL HILL 


Organization 


Name Department Type State Code 

UNIV OF NORTH CAROLINA CHAPEL HILL PUBLIC HEALTH & PREV MEDICINE NC 

City Organization Type Congressional District 
CHAPEL HILL SCHOOLS OF PUBLIC HEALTH 04 

Country 

UNITED STATES (US) 


Other Information 


Opportunity Number Administering Institutes or Centers Project Start Date 30- 
RFA-CA-20-038 National Cancer Institute September-2020 
Study Section arpa - 
ZCA1-GRB-I(A) 394 Project End Date 30- 

. November-2024 
Fiscal Year Award Notice Date DUNS Number UEI { 
2022 19-September-2022 698195277 D3LHU66KBLDS Budget StartOate = OT» 


September-2022 e 


8 @ Are you surprised by the funding being from NCI? I wasn't & only because I found that 
since 2019 more & more funds are going to Baric and not through NIH as much, but through 
the NCI. I have proof of this in UNC's Lineberger Cancer Institute's funding report for 2019... 


INTRODUCTION 


LINCRERG ER COMPREMENSIVE 
2 | CANCER CORTER 


BUNC | cxcrcone 
UNIVERSITY CANCER RESEARCH FUND 
2019 LEGISLATIVE REPORT 


Annual Financial Report to the Joint Legislative Education Oversight Committee 
he Office of State Budget and Management 


UNIVERSITY CANCER RESEARCH FUND 
2019 LEGISLATIVE REPORT 
‘Submitted November |, 2019, in accordance with G.S.116-29.1 


wow UNCLinebergerorg/ucrt 


}67/2019/11/UNC-Lineberger-UCRF-Report-FY19.pdf 
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9 @ On page 73, virologist [not oncologist] Ralph Baric is awarded 11 grants totaling over 
$5.5m! 55% of which came by way of the NIAID & 36% came from Fauci's NIAID. The two 
most financed grants, each over $1million say so much about how they put the "plan" in 
"plandemic.” 
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3/31/20 Mechanismsof MERS-CoV Entry, Crosespecies Transmission and Pathogenesis $721,20 
University of Alabama at Birmingham 000502793-005 Antiviral rug Discovery and Development Center $462.64 
Columbia University Diagnostic and Prognostic Biomarkers for Viral Severe Lung Disease $889,03 


‘Theme investment (CC) 
Investment (CC) 


‘Theme investment (CC) 
‘Theme investment (CC) 
‘Theme investment (CC) 
‘Theme Investment (CC) 
‘Theme investment (CC) 


University of Minnesota Receptor recognition and cell entry of coronaviruses $120,38 
[NIH National institute of Allergy and infectious Diseases Broad-spectrum antiviral GS-5734 to treat MERS-CoV and related emerging CoV $1,166.67 
‘Vanderbilt University Medical Center Determinants of Coronavirus Fidelity in Replication and Pathogenesis $293,12 
University of Texas at Austin ‘Molecular Analysis of Serum Antibody Constituentsin Zika Virus Infection $116,62 
itt National institute of Allergy and infectious Diseases HHSN27220180462? Immunological Data for MERS-CoV vaccine and immunotherapeutic candidates $146.24 
‘University of Alabama at Birmingham ‘000520254-002 am ‘Antiviral Drug Discovery and Development Center ‘$81.91 
NIH National institute of Alergy and infectious Diseases LUOLAN4964401 4/19/19 Respiratory Virus Vaccine and Adjuvant Exploration $1,000,00 

19.3032 6pns $7.67 


WERIRIB Gs 


10 @ One grant for Baric was for looking into GS-5743 to "treat emerging coronaviruses" & 
the other million dollar grant was for "Respiratory Virus Vaccine & Adjuvants" Mind you, 
this is a 2019 report & GS-5743, btw, is the Ci9/Ebola poison, Remdesivir. 


I National 5-RO1-A1107000105 4/20/15 3/31/20 Mechanismsof MERSCoV Entry, Crossspecies Transmission and Pathogenesis 


‘Theme investment (CC) University of Alabama at Birmingham (000502733-005 3/1/15 2/28/19 _ Antiviral Drug Discovery and Development Center 
Investment, 3 


(ec) Columbia University 3Ane — 2729/20 
‘Theme investment (CC) University of Minnesota oos402801 67s 5/31/19 
‘Theme investment (Cc) Bi [NIH National institute of Allergy and infectious Diseases anny 
Theme investment (CC) a ‘Vanderbilt University Medical Center VUMC 41666 3s 
‘Themetnvestment (CC) Bale 2nns 
Theme investment (CC) a HHSN27220180462P 3/5/18. 3/4/19. Imm 
‘Theme investment (CC) 000520254002 arms 
Irvvestement (CC) a io eof infectious 1-U01-A1149644.01 4ngn9 3/31/24 
€ 193032 SANS 6/2/21 


Remdesivir (RDV; GS-5734) 
for the Treatment of Selected Coronavirus (CoV) Infection 


Single Patient Protocol 
(Patient X-X) 


Gilead Sciences, Inc. 
333 Lakeside Drive 
Foster City, CA 94404 


Version: 21 March 2020 


CONFIDENTIAL 


11 @ Lastly, I want to let the government & all implicated COVID criminals know that you 
guys are really good at playing the accidentally ignorant experts. You pretend your critics are 
conspiracy theorists but i know that YOU know the COIs/conspiracy plaguing you all. “\U 
know! 


BRUTE T0 THE Teaching|the Responsinie- Qamayct ofResearch in bgingains (RERH) 
’ w fs } 
Sian %4: Conflicts of Interest (6G 


I | Next Page > | Next Section >> 


Conflicts of Interest (COI) - Definitions Chapter 4 


So Quick Links 
ORI.HHS.GOV A ninth rae Facoet (Ct 
, Interest (COI) 


institution Definitions 
Examples include a resear ect to be completed, gaining status through promotion —_¢, 
spl . onsequences 
or recognition, and protecting the environment. interests are pursued in the setting of ofacol 
social interactions. 
Government 
Contflict of Interest (CO!) 
Intervention 
A conflict of interest exists when two or more contradictory interests relate to an activity Industry 
by an individual or conflict lies in the situation, not in any be fe ee 


lack of behavior of \vidual, That means that a conflict of interest is not intrinsically 


"A conflict of interest in research exists when the individual has interests in the outcome 
of the research that may lead to a personal advantage and that might therefore, in 
actuality or appearance compromise the integrity of the research." NAS, Integrity in 
Scientific Research 


Bibliography 


Chapter 4 
Download (PDF) 


| Next Page > | Next Section >> 


12 =" Receipts JO 


On behalf my friends, the vaccine injured: ¢ 
You're gonna wish I took the jab, assholes. 
I'm coming for the guilty. Bet on it. https://www.cancer.gov/research/key-initiatives/covid- 


19/serological-sciences-network/u54-centers-of-excellence 
https://unclineberger.org/wp-content/uploads/sites/867/2019/11/UNC-Lineberger-UCRF- 
Report-FY19.pdf 
https://www.nejm.org/doi/suppl/10.1056/NEJMoa2007016/suppl_file/nejmoa2007016_p 


rotocol.pdf 
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2930418-9, 


https://thenewamerican.com/world-news/china/wuhan-lab-workers-wife-died-after-covid-like-flu-in-december-2019/ 
https://s3.documentcloud.org/documents/6935295/NIH-Moderna-Confidential-Agreements.pdf 
https://www.pnas.org/doi/full/10.1073/pnas.1707304114 https://nihrecord.nih.gov/sites/recordNIH/files/pdf/2017/NIH-Record-2017-06- 
30.pdf https://unclineberger.org/wp-content/uploads/sites/867/2019/11/UNC-Lineberger-UCRF-Report-FY19.pdf 
https://osp.od.nih.gov/wp-content/uploads/NSABB_January_2020_Meeting_Minutes.pdf 
https://reporter.nih.gov/search/vnXSNvoliUOlYqrHWmYq3g/publications https://www.cancer.gov/research/key-initiatives/covid- 
19/serological-sciences-network/u54-centers-of-excellence https://www.utmb.edu/gnl/news/2018/11/28/scientific-diplomacy-and- 
international-cooperation-key-say-bs|4-directors 
https://www.nationalacademies.org/documents/embed/link/LF2255DA3DD1C41COA42D3BEFO989ACAECE3053A6A9B/file/DC3F942 
EF28706DB42B20B193D5FDBOB799E795482C7?noSaveAs=1 https://reporter.nih.gov/search/wnpgFVi2PU2wIKH6ézzFCog/projects 
https://reporter.nih.gov/search/pOyEkDyRxkCzFMb_IERKEQ/project-details/10688366 
https://www.thelancet.com/journals/lancet/article/PIISO140-6736(20)30418-9/fulltext 
HERS /NSSSHESERR St clSRLRFERUARBRN BUCS UBL eSATA RE SSH INR eC o 
q=RO1AI110700 https://www.nature.com/articles/s41579-018-0118-9 https://grantome.com/search?q=Al089728 
https://pubmed.ncbi.ntm.nih.gov/27578435/ 
https://www.scripps.edu/_files/pdfs/campuses/florida/annualreport2020.pdf 
https://reporter.nih.gov/search/qkWLOAVOpUC-ztQD6umk-A/project-details/9328799 
https://pubmed.ncbi.nlm.nih.gov/28807998/ https://grantome.com/grant/NIH/RO1-Al127521-01A1 
https://patents justia.com/patent/20200061185#history 
https://www.scripps.edu/_files/pdfs/campuses/florida/annualreport2020.pdf 
https://cdr.lib.unc.edu/downloads/zs25xd890 https://etd.ohiolink.edu/acprod/odb_etd/ws/send_file/send? 
accession=0su1681753185391367&disposition=inline https://www.biorxiv.org/content/10.1101/768663v1 full. pdf 


My, Sources? 


https://usrtk.org/wp-content/uploads/2021/04/Saif-OSU-Batch-1.pdf 
https://usrtk.org/wp-content/uploads/2022/12/UNC_Daszak-Media-Story.pdf 
https://www.biorxiv.org/content/10.1101/768663v1.full.pdf 
https://reliefweb.int/report/world/who-convened-global-study-origins-sars-cov-2-china-part-joint-who-china-study-14 
https://www.who.int/publications/m/item/who-convened-global-study-of-the-origins-of-sars-cov-2 
https://covid19.who.int/ https://ori.hhs.gov/education/products/ucla/chapter4/default.html 
https://reporter.nih.gov/search/qkWLOAVOpUC-ztQD6umk-A/project-details/9328799 https://grantome.com/search? 
q=RO1AI11I0700 https://www.nature.com/articles/s41579-018-0118-9 

https://grantome.com/search?q=Al089728 https://pubmed.ncbi.nim.nih.gov/27578435/ 
https://www.scripps.edu/_files/pdfs/campuses/florida/annualreport2020.pdf 
https://reporter.nih.gov/search/qkWLOAVOpUC-ztQD6umk-A/project-details/9328799 
https://pubmed.ncbi.nlm.nih.gov/28807998/ https://grantome.com/grant/NIH/RO1-Al127521-O1A1 
https://patents.justia.com/patent/20200061185#history 
https://www.scripps.edu/_files/pdfs/campuses/florida/annualreport2020.pdf 
https://cdr.lib.unc.edu/downloads/zs25xd890 https://etd.ohiolink.edu/acprod/odb_etd/ws/send_file/send? 
accession=0su1681753185391367&disposition=inline 

https://www.biorxiv.org/content/10.1101/768663v1.full.pdf https://www.science.org/doi/10.1126/scitransimed.aal3653 
https://journals.asm.org/doi/10.1128/jvi.03079-15 
https://usrtk.org/wp-content/uploads/2022/12/UNC_Daszak-Media-Story.pdf 
https://twitter.com/COVIDSelect/status/1730692429051826435 
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Destiny Rezendes @dezzie_rezzie 


Dec 21, 2023 » 8 tweets » dezzie_rezzie/status/1737963752249520306 


1 & The government MUST release the un-redacted complete Nov. 14, 2023 testimony of 
Peter Daszak. There must be a comparison between what he said in Nov. & what a set of 
freshly leaked DARPA proposals reveal. 


2 a The emails from Daszak [PD] to Baric [RB], Shi, & other EcoHealth [EH] staff on 
2/7/2018 all review a draft proposal for DARPA in CoV research. RB may be able to alter 
viruses w/o being seen but he isn't nearly as skilled with editing grant proposals. 


= 


First (rough) draft of the DARPA abstract - Project DEFUSE 


Peter Daszak <daszak@ecohealthalliance.org> 


Wed 2/7/2018 8:51 PM 


To: Ralph Baric (rbaric@email.unc.edu) <rbaric@email.unc.edu>; Wang Linfa <linfa.wang@duke-nus.edu.sg>; Zhengli 
Shi (zIshi@wh.iov.cn) <zlshi@wh.iov.cn>; William B. Karesh <karesh@ecohealthalliance.org>; Rocke, Tonie E 


<trocke@usgs.gov> 
Ce: Luke Hamel <hamel@ecohealthalliance.org>; Jonathon Musser <musser@ecohealthalliance.org>; Anna Willoughby 


<willoughby@ecohealthalliance.org>; Kevin Olival, PhD <olival@ecohealthalliance.org>; Jon Epstein 
<epstein@ecohealthalliance.org>; Noam Ross <ross@ecohealthalliance.org>; Aleksei Chmura 
<chmura@ecohealthalliance.org>; Anna Willoughby <willoughby@ecohealthalliance.org>; Hongying Li 
<li@ecohealthalliance.org> 


Dear All, 


I've attached a first rough draft of the DARPA abstract. Apologies for the delay. Unfortunately, edits to my Science 
paper came through on Friday and took many hours to do, so this delayed me. I’m right now in Geneva in my 
hotel at 3 am finishing these off before flying back to NYC from a WHO meeting. 


Some important points: 


1) Zhengli, Linfa, Ralph — Billy and | spoke with Tonie Rocke on Friday. Tonie is at the National Wildlife Health 
Center, Madison USA, and has worked on wildlife vaccines: plague in prairie dogs, rabies in Jamaican fruit 
bats, white nose syndrome in US bats. We needed someone with expertise in delivery of 
molecules/vaccines to wildlife because DARPA specifically lay that out. As you'll see, Tonie is perfect for 
our project and will be able to do work at USGS NWHC and with Zhengli in China to help with TA2 


2) Zhengli and Linfa— After | spoke with you both, | had a great conversation with Ralph Baric. He proposed 
to work on recombinant chimeric spike proteins as a second line of attack. | think that is a perfect fit 
because 1) it’s his expertise and he has published on it, 2) it will act as an alternative to the blue-sky and 
risky immune boosting work that Linfa/Peng have proposed. | hope you agree! 


Ralph, Zhengli, Linfa, Tonie — as you can see, | have mangled the language/technical details for most of 
your sections. Pardon my lack of knowledge, and please draft a couple of paragraphs each to make your 
sections look correct. Thanks to Peng for giving me some text anyway — very useful, but please check 
what I’ve done with it. 


3 


— 


4) All—please add some names and details on the team part so we get clarity in this on what staff you will 
need to do the work. 


5) Please don’t worry about keeping this to the 8 page limit. Just add text here and there, references, and 
edit to make what I’ve written correct, and more exciting. | will work on this on Saturday, Sunday and 
Monday to bring it down to 8 pages of very crisp, super-exciting text. | also want as many of your good 
ideas in here, so that | can use this draft to build on for the full proposal. 


6) Finally — please edit rapidly using tracked changes in word. If you don’t want to mess up endnote, please 
just insert references as comment boxes and we'll pull them off the web. 


Aleksei and Anna: please read the draft and work on some draft image designs that sum up the project flow. 1'll 
call you Thursday afternoon to discuss so you can finish them off. 
Luke — please have a go at a first draft of the executive summary slide. I'll pick up from what you’ve done once 


you send it to me. 


https://outlook office365 com /mail/id/AAMkADUyODISY2E0LW YSMmEtNGNjNi04 Ym Q3LW VkZmU3ZWREMTIIZgBGAAAAAAAdBuDA os IFQantKaNiQjs0... 1/2 


EcoHealth Alliance 
460 West 34" Street — 17" Floor 
New York, NY 10001 


Tel. +1 212-380-4473 
www.ecohealthalliance.org 


EcoHealth Alliance leads cutting-edge research into the critical connections between human and wildlife health 
and delicate ecosystems. With this science we develop solutions that prevent pandemics and promote 
conservation. 


DARPA — PREEMPT — HR001118S0017 


**8 pages with 12 point font or higher (smaller font may be used for figures, tables 
and charts) 
**Page limit includes all figures, tables, charts and the Executive Summary Slide 
**Copies of all documents submitted must be clearly labeled with the following: 
-DARPA BAA number 
-Proposer Organization 
-Proposal title/Proposal short title 
-Submission letter is optional and does not count towards page limit 


Include the administrative and technical points of contact (name, address, phone, fax, 
email, lead organization). Also include the BAA number, title of the proposed project, 
primary subcontractors, estimated cost, duration of project, and the label “ABSTRACT.” 


Provide a one slide summary in PowerPoint that effectively and succinctly conveys the 
main objective, key innovations, expected impact, and other unique aspects of the 
proposed project. Use the slide template provided at http://www.fbo.gov. 

**See slide template at bottom of document. 


Clearly describe what is being proposed and what difference it will make (qualitatively 
and quantitatively), including brief answers to the following questions: 


1. What is the a work ni to uae or do? 

We aim to defuse entia 4 { 
as in Southeast le: We aateehe a scatiaia whereby the us 
warfighter is called on to intervene in a security hotspot in SE Asia for a period of 3-6 
months. As planners begin choosing sites for the mission, they will use an app we will 
design to assess the background risk of a site harboring dangerous zoonotic viruses. If 


spillover. 


2. How is it done today? And what are the limitations? 

Currently, there is no available technology to reduce the risk of exposure to novel 
coronaviruses from bats, other than avoid the regions where bats harbor these viruses. 
This includes large areas of southeast Asia where SARS-related CoVs are endemic in 
bats, which roost in caves during the day, but forage over wide areas at night, shedding 
virus in their feces and urine. The limitations of this lack of capacity are significant — we 
have shown evidence of recent spillover of SARS-related CoVs into people in southern 
China, and have identified viruses in this region that are capable of producing SARS-like 
illness in humanized mice, with no available vaccines or countermeasures. These viruses 
are a clear-and-present danger to our military personnel, and to global health security. 


3. What is innovative in your approach and how does it compare to current 
practice and state-of-the-art (SOA)? 

**Note: DARPA wants to know, “how the proposed project is revolutionary 
and how it significantly rises above the current state of the art 
Our group has shown that bats harbor the highest proportion of potential zoonoses of 
any mammal group, and that they are able to live with high viral loads due to unique 
damping of their immune systems, likely as an evolutionary adaptation to flight. We will 
use this to design strategies to upregulate their immune response in their cave roosts, 
down-regulate viral replication, and reduce the risk of viral shedding and spillover 
(immune boosting strategy). At the same time, we will inoculate bats with novel 
chimeric polyvalent recombinant spike proteins to enhance their immune response 
against replication of specific, high-risk viruses (immune priming strategy). We will use 
our innovative modeling to design apps that identify the likelihood of any region 
harboring high-risk bat viruses. We will design novel, automated approaches to deliver 
both types of inoculum remotely into caves to reduce exposure risk during 
decontamination. 


4. What are the key technical challenges in your approach and how do you plan to 
overcome these? 
Decide which of following parts to talk about: 


3 @ They are clear with their intentions stating, "we will inoculate bats with novel chimeric 
polyvalent 
recombinant spike proteins to enhance their immune response." they even list "Gain of 


Function" 


Modeling bat suitability 

Inventory of caves 

Sampling/testing 

Reverse engineering, binding assays, mouse expts 
Modeling viral risk of evolution and spillover 
Modeling inoculation/defusing strategy 
Immune modulation 

Immune Booster recombinant production 
Gain-of-function issue. 

Inoculum delivery 

Mesocosm expts 

Cave expts 


5. Who will care and what will the impact be if you are successful? 

This will have direct relevance to the warfighter. The potential for deployment to the 
region in which bat hosts of SARS-related CoVs exist is high — countries include security 
hotspots (Myanmar, Bangladesh, Pakistan, Lao, Korea). The ability to decontaminate 
and defuse these viruses will be useful in preventing potentially devastating illness. 
Furthermore, these technologies, if successful, can be adapted to hosts of other bat- 
origin CoVs (MERS, SADS), and potentially other zoonotic bat-origin viruses (Hendra, 
Nipah, EBOV). Finally, our approach is directly applicable to public health measures in 
the region to reduce the risk of spillover into the general population, as well as for food 
security by reducing the risk of viruses like SADS-CoV spilling over from bats into 
intensive pig farms, and devastating and industry, leading to potential civil unrest. 


6. How much will it cost and how long will it take? 
Will insert this later after calculating and brainstorming. 


Commented [PD1]: Check on the duration of 
oe | 


Outline and address all technical challenges inherent in the approach and possible 
solutions for overcoming potential problems. This section should provide appropriate 


specific milestones (quantitative, if possible) at intermediate stages of the project to 

demonstrate progress and a brief plan for accomplishment of the milestones. 

**Note: “The technical plan should demonstrate a deep understanding of the 
technical challenges and present a credible (even if risky) plan to achieve 
the program goal” 

Key Terms/Aspects to Emphasize in Abstract 


by DARPA, including genome editing (CRISPR or RNAi), vaccination or DIP bats, in terms 
of its deployability and scalability. Finally, we will inoculate bats with fragments of non- 
bat Coronavirus 

Prof. Ralph Baric (UNC) will lead the immune priming work, building on his track 
record in reverse-engineering and manipulating SARS-CoV, MERS-CoV and other virus 
spike proteins over the last two decades . He will develop recombinant chimeric spike- 
proteins (8) based on SARSr-CoVs we have already identified, and those we will discover 


and characterize during project DEFUSE. RALPH — clearly | didn’t really understand the 


While there are clear advantages to working with fixed populations of cave- 
dwelling bats, molecule or vaccine delivery is technically challenging. Dr. Tonie Rocke, 
who developed, trialed, field-tested and rolled out the prairie dog plague vaccine (9), 
and is currently working on vaccines to bat rabies (10, 11) and white-nose syndrome, 
will manage a series of experiments in the lab and field to perfect a delivery system for 
both arms of TA2. 

We will conduct initial experiments on a lab colony of wild-caught Rhinolophus 
sinicus bats at Wuhan Institute of Zoology. We (Prof. Wang) have previous experience 
conducting infection experiments on this bat genus ... : 
First, we will use our recently proven technology to design LIPS assays to the specific 
high zoonotic-risk SARSr-CoVs (12). We will conduct serological analysis on bats 
captured for infection experiments, to assess prior exposure to specific strains. These 
LIPS assays will be made available for use in people to assess exposure of the general 
population around bat caves in China, and for potential use by the warfighter to assess 
exposure to SARSr-CoVs during combat missions. 


Finally, work on a delivery method will be overseen by Dr. Tonie Rocke at the 
National Wildlife Health Center who has proven capacity to develop and take animal 
vaccines through to licensure (9). Using her captive Jamaican fruitbat colony (10, 11), Dr. 
Rocke will trial out the following strategies for delivery of the molecules, inocula 
proposed above: 1) aerosolization; 2) transdermally applied nanoparticles; 3) sticky 
edible spray that bats will groom from each other; 4) automated spray triggered by 
timers and movement detectors at critical cave entry points.. 

Tonie!). These approaches will then be trialed out on live bats in our three cave sites in 
Yunnan Province. Fieldwork will be conducted under the auspices of Dr. Rocke, EHA field 
staff, and Dr. Yunzhi Zhang (Yunnan CDC, Consultant with EcoHealth Alliance). Sections 
of bat caves will be cordoned off and different application methods trialed out. A small 
number of bats will be captured and assayed for viral load after treatment, but so as not 
to disturb the colony, most viral load work will be conducted on fresh fecal pellets 


4 a The attempt to lie for $ is clear; "I do want to 

stress the US side of this proposal so that DARPA are 

comfortable w/ our team. Once we get the funds, we 

can then allocate who does what exact work, & I 

believe that a lot of these assays can be done in Wuhan." says Daszak 


distribution of bat hosts, we have access to biological inventory data on all bat caves in 
Southern China, as well as information on species distributions across SE Asia from the 
literature and museum records. We will use radio- and satellite telemetry to identify the 
home range of each species of bat in the caves, to assess how widely the viral ‘plume’ 
could contaminate Surrounding regions, and therefore how wide the risk zone is for the 
warfighter positioned close to bat caves! _- {Commented [PD3}: Could add * We will continue 
We will build environmental niche models using the data above, and 

environmental and ecological correlates, and traits of cave species communities (eg. 


phylogenetic and functional diversity), to predict the species composition of bat caves 
across Southern China, South and SE Asia. We will validate these with data from the 
current project and data from PREDICT sampling in Thailand, Indonesia, Malaysia and 
other SE Asian countries. We will then use our unique database of bat host-viral 
relationships updated from our recent Nature paper (1) to assess the likelihood of low- 
or high-risk SARSr-CoVs being present in a cave at any site across the region. At the end 


of Yr, we wil use these anaises produce aprotoveeasporthevartaiterttat = “Once we get the funds wi 


cabnids wha High ik bata niece! ane ll es vgeaiew cans ded 
surveillance data comes on line from our project and others, to ground-truth and fine- can then allocate who doe 
tune its predictive capacity. Specifically, our telemetry data on bat movement will be 
used to assess how often bats from high-risk caves migrate to other colonies and what exact work and | 
potentially spread their high-risk strains. 

The Wuhan Institute of Virology team will conduct viral testing on samples from believe that a lot of these 


all bat species in the caves as part of this inventory. Fecal, oral, blood and urogenital 2 

samples will be collected from bats using standard capture techniques as we have done 

for the last decade. In addition, tarps will be laid down in caves to assess the feasibility assays can be done in 

of surveys using pooled fresh fecal and urine samples. Assays will be designed to Wuh an uo 

correlate viral load in an individual with viral shedding in a fecal sample. Once this is ve 

complete, surveys will continue largely on fecal samples so as not to disturb bat colonies 

and undermine longitudinal sampling capacity. Samples will be tested by PCR and spike 

proteins of all SARS-related CoVs sequenced. Analyses of phylogeny, recombination 

events, and further characterization of high-risk viruses (those with spike proteins close 

to SARS-CoV) will be carried out (REF). Isolation will be attempted on a subset of 

samples with novel SARSr-CoVs. Prof. Ralph Baric, UNC, will reverse engineer spike {PD4}: Ralph, If we win this 

proteins in his lab to conduct binding assays to human ACE2 (the SARS-CoV receptor). 

Proteins that bind will then be inserted into SARS-CoV backbones, and inoculated into 

humanized mice to assess their capacity to cause SARS-like disease, and their ability to then 

be blocked by monoclonal therapies, or vaccines against SARS-CoV (REF). Sys crdae  et 
The modeling team will use these data to build models of 1) risk of viral 


F). Isolation will be attempted on a subset of 
of. Ralph Baric, UNC, will reverse engineer spike 


ig assays to human ACE2 (the SARS-CoV receptor). necessarily be conducted by Ralph, but I do want to 


ited into SARS-CoV backbones, and inoculated into stress the US side of this proposal so that DARPA are 
acity to cause SARS-like disease, and their ability to can then allocate who does what exact work, and I 
Ss, or vaccines against SARS-CoV (REF). laa a 


Team: 

Lead Organization: EcoHealth Alliance, New York 

Pi: Peter Daszak Ph.D., President & Chief Scientist, EcoHealth Alliance, 3 months/year 
Key Personnel: 

Billy Karesh DVM, Executive VP for Policy & Health, 1 month/year 

Kevin J. Olival Ph.D, VP for Scientific Research, 1 month/year 

Jonathan H. Epstein DVM Ph.D., VP for Science & Outreach, 0.5 months/year 

Carlos Zambrana-Torrelio Ph.D., Assoc. VP for Conservation & Health, 1 month/year 
Noam Ross Ph.D., Senior Research Scientist, 2 months/year 

Evan Eskew, Research Scientist, 2 months/year 

Hongying Li, Program Coordinator, China Programs, 3 months/year 

TBD Postdoctoral Researcher modeling and analysis, 12 months/year 

TBD Research Assistant, 12 months/year 

TBD Program Assistant, 12 months/year 

Guangjian Zhu Ph.D., Consultant Field Lead, China Programs, 6 months/year 

Yunzhi Zhang Ph.D., Consultant, Yunnan CDC, China, 2 months/year 


Subcontract #1: University of North Carolina Medical School 
Organizational Lead: Prof. Ralph Baric Ph.D., 2 months/year 
XXX 

TBD Research Assistant, 12 months/year 


Subcontract #2: USGS National Wildlife Health Center 
Organizational Lead: Tonie Rocke Ph.D., 2 months/year, no salary requested 
TBD Research Technician, 9 months/year 


Subcontract #3: Duke NUS, Singapore 

Organizational Lead: Prof. Linfa Wang Ph.D., 2 months/year 
XXX 

TBD Research Assistant, 12 months/year 

XXX 


Subcontract #4: Wuhan institute of Virology, China 
Organizational Lead: Prof Zhengli Shi Ph.D., 2 months/year 
Peng Zhou Ph.D., 2 months/year 

TBD Research Assistant, 12 months/year 


5 @ Methods planned in the draft say "aerosolization" & "transdermally applied 
Nanoparticle." Baric & Daszak try to downplay Shi/WIVs role in the work despite noting that 
DARPA would dislike it, & the BSL2 labs in China were handling SARS- a BSL3 selected 
agent. 


ARC - aerosols 
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Project Overview 


PARC developed a unique spray technology for large area and high throughput aerosol delivery of 
highly viscous and concentrated fluids. These fluids can include a range of solutions, e.g., bioactive 
formulations. This technology has a potential application in large area inoculation of 
animals/humans with bioengineered formulations for pre-emptive reduction of disease transfer. 


PARC has expertise in fluid/aerosol delivery, leveraging the unique spray method that can 
aerosolize fluids independent of viscosity or bioactive concentration. This technique enables 
partners in the biological space to deliver bioactive formulations to animal models with improved 
chance of efficacy/bioavailability. Potential technical challenges to overcome will be systems 
integration with rapid development/preparation of pre-emptive agents (potentially with on- 
demand concentration and composition) and in testing the biological response with animal 
models. 


PARC can have significant involvement in Technical Area 2 of a PRE-EMPT project: development 
of a scalable aerosol delivery method for wide-scale inoculation of animal models. 


Teaming Overview and Objectives 


PARC has worked with both commercial and university partners for applications of this 
technology. 


PARC has expertise in fluid delivery, droplet generation, and device and systems integration 
drawing on our long history with developing printing systems (ink-on-paper). PARC will leverage 
both previous and on-going work and our related IP portfolio on fluid delivery using platform 
technologies (spray, transdermal delivery) to meet the PRE-EMPT program objectives. 


PARC has the institutional assets to develop and fabricate new systems for spraying, as well as the 
background to help improve spray formulation for uptake in mucosal and other targeted 
membranes. 


PARC is well-positioned to advance its unique spray technology for the PRE-EMPT program, given 
its demonstrated scalability and wide applicability across different fluids (ranging from low to very 
high viscosity and independent of bioactive concentration/loading). PARC is looking for 
collaborators who will investigate disease transmission across animal species and develop the 
necessary pre-emptive biologicals to prevent such transmission. These engineered biologicals can 
then be delivered to animal models using the spray technology with maximum chance for efficacy 
and bioavailability. 


Contact Information 
Dr. Jerome Unidad; email: Jerome.Unidad@parc.com; telephone: 650-812-4209 


by DARPA, including genome editing (CRISPR or RNAi), vaccination or DIP bats, in terms 
of its deployability and scalability. Finally, we will inoculate bats with fragments of non- 
bat Coronavirus 

Prof. Ralph Baric (UNC) will lead the immune priming work, building on his track 
record in reverse-engineering and manipulating SARS-CoV, MERS-CoV and other virus 
spike proteins over the last two decades . He will develop recombinant chimeric spike- 
proteins (8) based on SARSr-CoVs we have already identified, and those we will discover 


and characterize during project DEFUSE. RALPH — clearly | didn’t really understand the 


While there are clear advantages to working with fixed populations of cave- 
dwelling bats, molecule or vaccine delivery is technically challenging. Dr. Tonie Rocke, 
who developed, trialed, field-tested and rolled out the prairie dog plague vaccine (9), 
and is currently working on vaccines to bat rabies (10, 11) and white-nose syndrome, 
will manage a series of experiments in the lab and field to perfect a delivery system for 
both arms of TA2. 

We will conduct initial experiments on a lab colony of wild-caught Rhinolophus 
sinicus bats at Wuhan Institute of Zoology. We (Prof. Wang) have previous experience 
conducting infection experiments on this bat genus ... : 
First, we will use our recently proven technology to design LIPS assays to the specific 
high zoonotic-risk SARSr-CoVs (12). We will conduct serological analysis on bats 
captured for infection experiments, to assess prior exposure to specific strains. These 
LIPS assays will be made available for use in people to assess exposure of the general 
population around bat caves in China, and for potential use by the warfighter to assess 
exposure to SARSr-CoVs during combat missions. 


Finally, work on a delivery method will be overseen by Dr. Tonie Rocke at the 
National Wildlife Health Center who has proven capacity to develop and take animal 
vaccines through to licensure (9). Using her captive Jamaican fruitbat colony (10, 11), Dr. 
Rocke will trial out the following strategies for delivery of the molecules, inocula 
proposed above: 1) aerosolization; 2) transdermally applied nanoparticles; 3) sticky 
edible spray that bats will groom from each other; 4) automated spray triggered by 
timers and movement detectors at critical cave entry points.. 

Tonie!). These approaches will then be trialed out on live bats in our three cave sites in 
Yunnan Province. Fieldwork will be conducted under the auspices of Dr. Rocke, EHA field 
staff, and Dr. Yunzhi Zhang (Yunnan CDC, Consultant with EcoHealth Alliance). Sections 
of bat caves will be cordoned off and different application methods trialed out. A small 
number of bats will be captured and assayed for viral load after treatment, but so as not 
to disturb the colony, most viral load work will be conducted on fresh fecal pellets 


Links to relevant papers, reports, or hesumes of key performers. { Commented [PDS]: I’m planning to use my resume 

Do not include more than two resumes as part of the abstract. Se erie pba hegre pt ess iad analy the: 

**Resumes count against the abstract page limit. | non-US focus of this proposal so that DARPA doesn’t see 
\ this as a negative, 


Dr. Peter Daszak is President and Chief Scientist of EcoHealth Alliance, a US-based 

organization that conducts research and outreach programs on emerging zoonotic 

diseases. He has published over 300 scientific papers, including the first global map of Peter Daszak suggested downplaying 
EID hotspots, strategies to estimate unknown viral diversity in wildlife, predictive Linfa & Shi's work on the project to 
models of virus-host relationships, and evidence of the bat origin of SARS-CoV and other 
emerging viruses. Dr Daszak is Chair of the National Academy of Sciences, Engineering make the proposal seem more 
and Medicine’s Forum on Microbial Threats and is a member of the Executive American to win the favor of DARPA 
Committee and the EHA institutional lead for USAID-EPT-PREDICT. He serves on the NRC 

Advisory Committee to the USGCRP, the DHS CEEZAD External Advisory Board, and the 

WHO R&D Blueprint Pathogen Prioritization expert group, and has advised the Director 

for Medical Preparedness Policy on the White House National Security Staff on global 

health issues. Dr Daszak won the 2000 CSIRO medal for collaborative research. 


Prof. Ralph Baric is a UNC Lineberger Comprehensive Cancer Center member and 
Professor in the UNC-Chapel Hill Department of Epidemiology. His work focuses on 
coronaviruses as models to study the genetics of RNA virus transcription, replication, 
persistence, and cross species transmission. His work crosses the boundaries of 
microbiology, virology, immunology and epidemiology, looking especially at the 
population genetics of viruses to find the molecular building blocks for more effective 


vaccines. 
Nipah), which require BSL-4 level facilities for cell culture. Commented [BRS20}: IN the US, these recombinant 
We will use modeling approaches informed by field and experimental data Tig ocads ex ansae baer chats eu an eae 

including the data above and other biological and ecological data, to estimate how primary human cells. 

“ 2 = = Sarin In china, might be growin these virus under bs!2. US 
rapidly high-risk SARSr-CoVs will re-colonize a bat population following immune _ | reseachers will likely freak out. 
boosting or priming. We will obtain model estimates of the frequency of inoculation \ (Deleted:, J 
required for both approaches, what proportion of a population needs to be reached to Deleted: , 


have effective viral dampening, and whether specific seasons, or locations within a cave 


would be most effective to treat. We will then model the efficacy of different delivery { Deleted: re ) 


methods (spray, swab, cave mouth automated delivery, deliver to specific sections of a 
cave). 


The EHA team and UNC knew that China was doing SARS CoV 
GoF in inadequate safety level BSLs. When this slipped in the 
draft it was Ralph Baric [BRS] who reminded Daszak to say 
BSL3 despite the reality of the lab work in Wuhan because the 
“US researchers will likely freak out.” 


“ia Commented [BRS20]: IN the US, these recombinant 
SARS CoV are studied under BSL3, not BSL2, especially 

important for those that are able to bind and replicate in 

primary human cells. 

In china, might be growin these virus under bs12. US 

reseachers will likely freak out. 


6 & The plan was to use aerosolized agents to inoculate the bat caves in China, chimerically 
alter the viruses, enhance them & create biologics. Oh, and also for RBS to try to re-purpose 
his FAILED Ebola poison, Remdesivir [GS-5734] to use it for CoV [which he later did for 
Covid-19]@) Also, the undocumented chimera SHCo14 cited for use. Daszak's 5+wk old 
testimony has yet to be released-which begs the question; What else are they hiding? Until 
our leaders take the initiative, we won't know. People, no, BILLIONS of people have lost; 
jobs, education, loved ones, livelihoods, freedoms and normalcy for 3 years. There was 
crimes committed in this pandemic. WE did the hard time..now it's time that the criminals 
do theirs. 


Criminal Intent is apparent here where the suggestion is made to downplay the heavy involvement of WIV in 
order to “get the funds” of which DARPA would be more inclined to dish out to a familiar team, i.e Americans 


with viral 


nfecal This massive detail is on the draft of the 
ity. proposal and excluded from the final 


Samples will be tested by PCR and spike proteins of all SARS-related CoVs sequenced. 

Analyses of phylogeny, recombination events, and further characterization of high-risk proposal 
viruses (those with spike proteins close to SARS-CoV) will be carried out (REF). Isolation 
will be attempted on a subset of samples with novel SARSr-CoVs. Prof. Ralph Baric, UNC, | 
will reverse engineer spike proteins in his lab to conduct binding assays to human ACE2 


SS SARS-CoV yeceruon Their group have also devised new crnaeat to o culture BARS: 


can replicate in primary human cel and low risk strains that can only replicate in the 
presence of exogenous enhancers. Viral spike glycoproteins that bind receptor will then _ 
be inserted into SARS-CoV backbones, and inoculated into human cells and humanized 
mice to assess their capacity to cause SARS-like disease, and their ability to be blocked 

by monoclonal therapies, or vaccines against SARS-CoV ((PIMC5798318, PMCS567817, 


urine samples. Assays will be designed to correlate viral load in an indivi 
shedding in a fecal sample. Once this is complete, surveys will continue large 
samples so as not to disturb bat colonies and undermine longitudinal sampling ca 


Commented [PD18]: Ralph, Zhengli. If we win this 
contract, | do not propose that all of this work will 
necessarily be conducted by Ralph, but | do want to 
stress the US side of this proposal so that DARPA are 
comfortable with our team. Once we get the funds, we 
can then allocate who does what exact work, and I 
believe that a lot of these assays can be done in Wuhan as 


PMCS3: PMC5578707, C4801244, PMC4797993) The Baric group has also 

demonstrated that a nucleoside analogue inhibitor, 7: ilead | blo 

epidemic, preepidemic and zoonotic SARS-CoV and SARS-like b oronay replica 

in primary human airwa' Is and in mice (PMC5567817). Consequently, tYey wil 

evaluate the ability of this drug to block replication of newly discovered pre-Agidemi 

and zoonotic high risk strains. As the drug has been used to effectively treat Eb virus 

infected patients (PMC4967715, PMC5583641) as well and has potent activity agipst 

Ni nd Hendra vi PM in alternative in ntion ili ( Deleted: h ) 
ersonnel is pri lactic treatment treatment prior to de} ent into high risk 

settings. 


Already we see Baric pushing his FAILED Ebola drug and 
subsequent “kiss of death” covid-19 protocol, Remdesivir 


immunity. 
Commented [J28}: Agree with Ralph - and this 
mechanism of delivery would probably be the same for 
|| vaccination attempts(intranasal or oral via grooming 

droplets from fur). 


| ( Formatted: Highlight 


Commented [BRS29]: The structure of the SARS-CoV 
spike glycoprotein has been solved and the addition of 
two proline residues at positions V1060P and L1061P 
stabilize the prefusion state of the trimer, including key 


specific, suggesting that they are important in viruses/bats coexistence, and supported 
by our own work showing that a mutant bat STING restores antiviral functionality (3). By 
identifying small molecules to directly activate downstream of STING, we have chance 
to activate bat interferon and then help bats to clear viruses. Similar strategy applies to 
ssRNA-TLR7 dependent pathways. We will also attempt to boost bat IFN by activating 
functional bat IFN production pathways. We will investigate if there are other IFN 
production pathways in bats. We then boost bat immune responses by ligands 


specifically to these pathways, e.g. polyiC to TLR3-IFN pathway or S'ppp-dsRNA to RIG-I- __|_ neutralizing epitopes in the receptor binding domain 
} oat ‘ | (PMC5584442). In parallel, the spike trimers or the 
IFN pathway. A similar strategy has been tested successful in mouse model for SARS- receptor binding domain can be incorporated into 
A r j i e i alphavirus vectored or nanoparticle vaccines for delivery, 
CoV, IAV or HBV (6, 7). We pellave treating wild bats with IFN mediating small ; us in eal iroplet del 
molecules by spraying is superior to other invasive strategies that might be considered vehicles (PMC4058772, PMC5423355, PMC2883479, 
i " ‘i ‘ ; PMCS5578707, PMC3014 161). Initially, 
by DARPA, including genome editing (CRISPR or RNAi), \vaccination br DIP bats, in terms :, oe nen B1). Initial Airless ie 
of its deployability and scalability. Finally, we will inoculate bats with fragments of non- ina laboratory setting, taking the best candidate forward 
: for testing in the field. 
bat Coronavirus (DETAILS). The Baric laboratory has built recombinant $ pike 
Prof. Ralph Baric RUNG) will pescitne Sopune priming work, building on RUS Macs SARS hecoic strats Hike 
record in reverse-engineering and manipulating SARS-CoV, MERS-CoV and other virus SCHO14 and zoonotic strains like HKU3. It is anticipated 


that recombinant S glycoprotein based vaccines 
harboring immunogenic blocks across the group 2B 
coronaviruses will induce broad based immune 
responses that simultaneously reduce genetically 

virus burdens in bats, thereby reducing 
disease risk (and transmission risk to people) in these 
animals for multiple years (PMC3977350, 
PMC2588415). 


spike proteins over the last two decades . He will develop recombinant chimeric spike- 
proteins (8) based on SARSr-CoVs we have already identified, and those we will discover 
and characterize during project DEFUSE. 


One of the candidates proposed was the 
unverified SHCO14 chimera... 


Source : https://usrtk.org/wp-content/uploads/2023/12/2021-006245-Combined- 
Records Redacted-1-235.pdf 


@threadreaderapp unroll 


Destiny Rezendes @dezzie_rezzie 


Feb 6, 2024 » 10 tweets » dezzie_rezzie/status/1754684068334092750 


{8)1 @ Ralph Baric invented No-See-Um sites, a way to alter viruses w/o leaving a trace. The name 
comes from bugs local to Baric in NC. Oddly the definition of No-See-Ums describes not just the bugs, 
but also Baric himself. So, why did NIH allow this infestation to go unchecked?! 


2.@ I've covered the Corona-Creep at length. For today’s thread familiarizing yourself [if you haven't] 
with these threads- namely this thread about Baric's publication on Synthetic Biology 2006: 


fi Destiny Rezendes @ xX 
@dezzie_rezzie - Follow 

Pin 2006, Ralph Baric wrote a white paper titled: 
Synthetic Viral Genomics: Risks & Benefits for Science & 
Society which was part of a larger compendium published 
in 2007 of technical reports in support of a study by the 


Sloan Foundation on DNA synthesis & governance. 
The... Show more 


RALPH BARIC: 


IF FAUCIIS “THE SCIENCE 
_ THEN BARIC WOULD BE 
( git SICKNESS" 


~ 


e~ 


ASS/ Ralph Baric 


6:04 PM - Sep 14, 2023 @ 


@ 131 @ Reply @ Copy link 


Read 12 replies 


Destiny Rezendes Promote I Destiny Rezendes 


In 2006, Ralph B: 1@. Who is Ralph Baric, really? We all know that he's the world's 


rt on coronaviruses & he is implicated in the lab leak ‘theory’ that 
Destiny Rezendes din the C19 pandemic, but do you REALLY know Baric & how 

a study : bee ict c ant his role in C19 is? 
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pandemic potential. The research is vast & all federally funded. Others li 
Vanderbilt & Global Vaccine have deep ties to C19 too. 


3 & The same yr as Baric's terrifying Synthetic Genomic paper, Baric gave a presentation to the 
National Science Advisory Board for Biosecurity [NSABB] on Synthetic Viruses. The NSABB is the 


federal advisory committee that addresses threats to biosecurity and Gain of Function. 


Objectives 


Virus Biothreat Lists 


Virus Classification 
Baltimore Scheme 
Virus Reverse Genetic Strategies 


Reverse Genetics and Synthetic Genomics 


Technical Barriers to Synthetic Genome 
Reconstruction 


Chimeras and Synthetic Viruses 
Summary 


Goal: Provide a theoretical framework to initiate a broad discussion regarding the 
relative risks and benefits of synthetic genome technology 


4 i Per Baric's NSABB presentation, Biothreat Viruses that can be created in a lab or "reverse 
engineered" have understood mechanisms; for instance "ALL viruses MUST transcribe genome into 
mRNA *for making* Viral Proteins." He lists, SARS-CoVs as easy to alter, & that the sequences to do 


so are "readily available." 


Very Heterogeneous group of viruses 
HHS/CDC, USDA, Dept Commerce (Lists of Biothreat Viruses) 
Different genome organizations + replication strategies 
different approaches are needed to develop infectious genomes 


Genomes 
dsDNA, ssRNA (+) polarity, ssRNA (-) polarity and dsRNA 


Simple classification scheme to understand virus reverse genetic 
strategies 
All viruses must transcribe genome into mRNA —— viral proteins. 


Positive Strand RNA Viruses 
Picornaviruses 2 Poliovirus Category IV 


Enteroviruses (e.g., PV, FMDV, HAV) aoe 

Coronaviruses (e.g., SARS-CoV) (+) Viral RN af i 
Alphaviruses (e.g., VEE, WEE, EEE) SOSSIVA\, 3 Tecction, \ 
Flaviviruses (e.g., Yellow fever, | 


cDNA synthesis 


dengue, etc.) and cloning 


paces seven Transfection Transfection 


grrr, 

£ 
& Poliovirus 3 > 5! 

Manipulate DNA and recover altered DNA In vitro RNA (+) strand RNA 


viruses synthesis transcript 


Sequences readily available 


Virus Availability: 
Nature, Laboratory (Almost all available); 
not necessarily easy (VEE-enzootic vs epidemic variants) 
Cell culture attenuation 
Extinct in wild (e.g., 1918 H1N1, H2N2, Smallpox, 
Genome length sequences reported for most biodefense viruses 
Accurate Sequence/Sequence stability 
Sequence Reported-doesn't make it infectious: 
Error rate Genbank: (1:500-1:10,000 bases) 
Mistakes (1) in sequence can be lethal or attenuate pathogenesis 
Smallpox (~190Kb), 1:10,000 error rate=~20 mistakes=14 codon change; 


o x 10'® possibilities to get correct genome (10* transfected cells make virus): (>7 mistakes/mutant pools 
fail) 


Two full length sequences reported that differ in size by 525 bps, and contain ~1500 differences in 
sequence (Both sequences nght? Both sequences infectious?) 


Size: Most synthetic DNA companies good for 1 to a few Kb in length 
(PCA larger=more mistakes that must be fixed); 
Virus genomes >10Kb become progressively harder to synthesize infectious genomes 
Expertise 
Smaller genome, easier to accomplish 


Virus Availability: 
Nature, Laboratory (Almost all available); 
not necessarily easy (VEE-enzootic vs epidemic variants) 
Cell culture attenuation 
Extinct in wild (e.g., 1918 H1N1, H2N2, Smallpox, 
Genome length sequences reported for most biodefense viruses 
Accurate Sequence/Sequence Stability 
Sequence Reported-doesn’t make it infectious 
Error rate Genbank: (1:500-1:10,000 bases) 
Mistakes (1) in sequence can be lethal or attenuate pathogenesis 
Smallpox (~190Kb), 1:10,000 error rate=~20 mistakes=14 codon change; 
ae 10° possibilities to get correct genome (10* transfected cells make virus): (>7 mistakes/mutant pools 


Two full carb sequences reported that differ in size by 525 bps, and contain ~1500 differences in 
sequence (Both sequences night? Both sequences infectious?) 


5 § For barriers to biodefense Baric admits that Sequence Stability is a concern, stating that "Sequences 
Reported doesn't make it infectious" & that even NIH's Genbank has an alarming Error Rate of 
anywhere between 1:500- 1:10,000 bases! These "mistakes" can make a pathogen more lethal or 


attenuate parthenogenesis. ¢ ¢ 


Virus Availability 
Nature, Laboratory (Almost all available); 
not necessarily easy (VEE-enzootic vs epidemic variants) 
Cell culture attenuation 
Extinct in wild (e.g., 1918 H1N1, H2N2, Smallpox, 
Genome length sequences reported for most biodefense viruses 


Accurate Sequence/Sequence stability 
Sequence Reported-doesn’'t make it infectious: 
Error rate Genbank: (1:500-1:10,000 bases) 
Mistakes (1) in sequence can be lethal or attenuate pathogenesis 
Smallpox (~190Kb), 1:10,000 error rate=~20 mistakes=14 codon change; 
ete 10'® possibilities to get correct genome (10 transfected cells make virus): (>7 mistakes/mutant pools 
Two full rate sequences reported that differ in size by 525 bps, and contain ~1500 differences in 
sequence (Both sequences nght? Both sequences infectious?) 
Size: Most synthetic DNA companies good for 1 to a few Kb in length 
(PCA larger=more mistakes that must be fixed) 
Virus genomes >10Kb become progressively harder to synthesize infectious genomes 
Expertise 
Smaller genome, easier to accomplish 


Virus Availability: 
Nature, Laboratory (Almost all available); 
not necessarily easy (VEE-enzootic vs epidemic variants) 
Cell culture attenuation 
Extinct in wild (e.g., 1918 H1N1, H2N2, Smallpox, 
Genome length sequences reported for most biodefense viruses 
Accurate Sequence/Sequence Stability 
Sequence Reported-doesn't make it infectious 
Error rate Genbank: (1:500-1:10,000 bases) 
Mistakes (1) in sequence can be lethal or attenuate pathogenesis 
Smallpox (~190Kb), 1:10,000 error rate=~20 mistakes=14 codon change; 
he 10'8 possibilities to get correct genome (10* transfected cells make virus): (>7 mistakes/mutant pools 


Two full oe sequences reported that differ in size by 525 bps, and contain ~1500 differences in 
sequence (Both sequences night? Both sequences infectious?) 


6 & When talking specifically about Coronavirus Infectious Clones are the easiest to manipulate but 
notes they have regions of "Chromosomal Toxicity." 


Well, what does that even mean? |? 
According to the NIH, Chromosomal toxicity refers to the harmful effects on the chromosomes within a 


cell, which can lead to DNA damage, mutations, and potentially CANCER!! 


Coronavirus Infectious Clone (30Kb) 


*Large Size of the Viral Genome 


*Stable Cloning Vectors 
*Regions of Chromosomal Toxicity 
¢Synthesizing Infectious Transcripts/Booting genome 


eEase of Manipulation 


—the availability of rare cutting restriction sites for reverse 
genetic applications 


* Solutions: Systematic assembly from component clones 


7 @ On one slide, Baric gives the NSABB an example for how easily Coronavirus no-see-um- 
manipulation is done. Take note of which restriction site Endonuclease Enzymes Baric suggests: Esp31 
& BsmB1. 

The SAME one cited in the DARPA DEFUSE draft by EcoHealth Alliance + Ralph Baric from 2018 
where they suggested its use to create pathogenic SARS-CoV chimera's. This is merely a coincidence, 
& even if it wasn't how could you prove it when Baric himself brags by adding to the BsmB1 slide that 
this "Approach leaves NO GENETIC SIGNATURES.." 


Class IIS Restriction Endonucleases 
(BsmB1/Esp3l 


5'-CGTCTCN-3 = 
3'-GCAGAGNNNNN-5 ' 
Traditional 
Esp3! Esp3! y 
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Approach leaves no genetic signatures and allows assembly of DNAs greater 
than 1 million base pairs 
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8 © A quick look back at that Synthetic Biology paper Baric authored in 2006 focused on Synthetic 
Viruses & Biological Warfare. On one page, Baric describes how a Bioterrorist would deploy these 
pathogens. The nonchalant way he describes these scenarios is cause for alarm all on it's own, but the 
actual text is a biological nightmare. 

AeA 

Baric writes; 

"A clever bioterrorist might start with a relatively benign, easily obtainable virus (BSL2) & obtain an 
existing molecular clone by simply requesting it from the scientists who work with these agents. Then, 
using the expanding database of genomic sequences & identified virulence genes, the benign viral 
genome 


could be modified into more lethal combinations for nefarious use." 


Synthetic Genomics: Risks and Benefits for Science and Society 


Synthetic Viral Genomics: Risks and Benefits for Science and Society 


Ralph S. Baric 
University of North Carolina at Chapel Hill 


Cite as: 
Baric RS. 2006, Synthetic Viral Genomics. In: Working Papers for Synthetic Genomics: 


Risks and Benefits for Science and Society, pp. 35-81. Garfinkel MS, Endy D, Epstein 
GL, Friedman RM, editors. 2007, 


The views and opinions expressed are those of the author of the paper. 


Synthetic Genomics: Risks and Benefits for Science and Society 


and recombinant DNA approaches provide numerous opportunities to construct desi: 


pathogens encoding a rey ire_of virulence from_ other while 
—_— ra ——_—7 
simultaneously providing a rapid response network for preventing the emergence and 


spread of new human and animal diseases. The state of knowledge prevents accurate 
predictions regarding the pathogenic potential of designer viruses; most likely, replication 
and pathogenesis would be attenuated, As a principle goal of bioterrorism is to inspire 
fear, highly pathogenic outcomes may not be necessary as lange scale panic would likely panic would likely 
‘Tesult after the release of designer pathogens in US cities. Given the reported findings and 
‘The large repertoire of host, viral and microbial virulence genes identified in the literature, 
the most robust defense against the development of designer viral pathogens for 
malicious use is basic research into the mechanisms by which viral pathogenesis might be 
manipulated and applied counter measures that ameliorate these pathogenic mechanisms. 
This justification, however, blurs the distinction between fundamental academic research 


and bio-weapon development. This paragraph describes Ralph's GoF wor 


2. Prospects for Designer Super Pathogens 
_—_———SS— 


Advances in genomics may provide new approaches for mixing and matching genetic 
traits encoded from different viral pathogens, as over 1532 genome length sequences are 
available in Genbank. A large number of recombinant viruses have been assembled 


——_————— 
using reverse genetic approaches including chimeric flaviviruses, chimeric enteroviruses 


and coronaviruses, HIV, lentiviruses and others usually for the purposes of generating 
vaccines or dissecting _ questions about, e.g., viral metabolism (29, 34, 39, 40, 50). 


Importantly, recombinant viruses are actively being designed with 


pathogenic traits as a means of controlling certain insect and animal pests, providing both 
—_—_—_—_—"— 

theoretical and practical strategies for conducting effective biowarfare (53, 69). More 

importantly, the identification of numerous virus virulence genes target the innate 
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Synthetic Genomics: Risks and Benefits for Science and Society 


engineering tools have been developed for only a few BW agents, making them relatively 
poor substrates for biodesign. A clever biote: i j 


ght start with a relativelv benig: 


Consequently, knowledgeable experts can theoretically reconstruct full length synthetic 
genomes for any of the high priority virus pathogens, although technical concerns may 


limit the robustness of these approaches. It is conceivable that a bioterrorist could order 


Figure 9. PCA Technique. Synthetic Reconstruction of Exotic 
SARS-CoV Spike Glycoproteins. 


Synthetic S glycoproteins are synthesized and inserted into 
the SARS-CoV molecular clone; allowing for recovery of 
recombinant viruses encoding zoonotic S glycoproteins. 
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9  Baric also writes what he thinks a BioTerror attack using a lab created virus would look like. You 
tell me if his description sounds familiar... "the release & 
subsequent discovery of a synthetically derived virus bioweapon will certainly garner tremendous media 


coverage, inspire fear & terrorize human populations." 


Will synthetic or recombinant bioweapons be developed for BW use? If the main 
purpose is to kill and inspire fear in human populations, natural source pathogens likely 
provide a more reliable source of starting material. Stealing the BW agent from a 
laboratory or obtaining the pathogen from natural outbreak conditions is still easier than 
the synthetic reconstruction of a pathogenic virus. These conditions, however, change as 
1* and 2"° generation candidate vaccines and drugs are developed against this select list 
of pathogens, limiting future attempts to newly emerged viruses. If notoriety, fear and 
directing foreign government policies are principle objectives, then the release and 
subsequent discovery of a synthetically derived virus bioweapon will certainly garner 
tremendous media coverage, inspire fear and terrorize human populations and direct 
severe pressure on government officials to respond in predicted ways. 


10 8 Lastly, remember what Baric said about the benefits of his synthetic No-See-Um method 


compared to prior/classic techniques; 


"Recombinant viruses generated from classic recombinant DNA techniques will carry the signature of 
the parental virus used in the process as well as novel restriction sites that were engineered into the 


genome during the cloning process. 


In contrast, synthetic viral genomes can be designed to be identical with exact virus strains circulating in 
any given location from any year. This powerful technique provides the bioterrorist with a “scapegoat” 


option; leaving a sequence signature that misdirects efforts at tracking the true originators of the crime." 


The only question you should have is since this is true and well documented then WHY has congress 
NOT called Ralph Baric in to publicly testify or at least be thoroughly investigated. 

It's a tough and ugly question that likely won't be resolved and that's because the answer may very well 
be much, much, MUCH worse. “\ 


during the cloning process. In contrast, synthetic viral genomes can be designed to be 
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identical with exact virus strains circulating in any given location from any year. This 
powerful technique provides the bioterrorist with a “scapegoat” option; leaving a 
sequence signature that misdirects efforts at tracking the true originators of the crime. 
Even better, the approach could be used to build mistrust and/or precipitate open warfare 
between nations. A simple example might involve the use of the picornavirus foot and 


mouth disease virus, which is not present on the North American continent, yet is 


1* and 2°? generation candidate vaccines and drugs are developed against this select list 
of pathogens, limiting future attempts to newly emerged viruses. If notoriety, fear and 
directing foreign government policies are principle objectives, then the release and 
subsequent discovery of a synthetically derived virus bioweapon will certainly garner 
tremendous media coverage, inspire fear and terrorize human populations and direct 


severe pressure on government officials to respond in predicted ways. 
2. Prospects for Designer Super Pathogens 


Advances in genomics may provide new approaches for mixing and matching genetic 
traits encoded from different viral pathogens, as over 1532 genome length sequences are 
available in Genbank. A large number of recombinant viruses have been assembled 
using reverse genetic approaches including chimeric flaviviruses, chimeric enteroviruses 
and coronaviruses, HIV, lentiviruses and others usually for the purposes of generating 
vaccines or dissecting basic questions about, e.g., viral metabolism (29, 34, 39, 40, 50). 
Importantly, recombinant viruses are actively being designed with programmed 
pathogenic traits as a means of controlling certain insect and animal pests, providing both 
theoretical and practical strategies for conducting effective biowarfare (53, 69). More 


importantly, the identification of numerous virus virulence genes that target the innate 
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1B There is nothing that anyone can tell me to convince me that Ralph Baric of UNC Chapel Hill is an 
innocent character in the C19 Pandemic & neither is DARPA. By the end of this thread I'm sure you'll 
agree with me. [Buckle up, folks] 


RALPL dat RIG 


BAR BARIC 
BARU AOD ANIC 


2 B Let's start with Moderna, the company that Baric signed a Material Transfer Agreement [MTA] w/ 
in 2015, 2017, & 2019. Moderna had simultaneously signed a MTA with NIH's Vaccine Research 
Center [VRC] for mRNA CoV vaccine platform. 


q Moderna %q 40 languages ~ 
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From Wikipedia, the free encyclopedia ordinates: @ 42:3633°N 71,051"¥ 


Moderna, Inc. (/ma‘ds:rne/ me-DUR-ne)!"! 


Cambridge, Massachusetts, that focuses on RNA therapeutics, primarily mRNA vaccines. These vaccines 
use a copy of a molecule called messenger RNA (mRNA) to carry instructions for proteins to produce an mM O d e rm ad 
immune response.*ll"] The company's name is derived from the terms "modified", "RNA", and "modern".|°! = 
(7118) 


is a pharmaceutical and biotechnology company based in Moderna, Inc. 


The company’s only commercial product is the Moderna COVID-19 vaccine, marketed as Spikevax. The 
company has 45 treatment and vaccine candidates, of which 38 have entered clinical trials. Candidates 
include possible vaccines for influenza, HIV, respiratory syncytial virus, Epstein-Barr virus, the Nipah virus, 
chikungunya, human metapneumovirus, varicella zoster virus, as well as a cytomegalovirus vaccine, a Zika 


virus vaccine funded by the Biomedical Advanced Research and Development Authority, and three cancer 
vaccines. The company’s pipeline also includes a cell therapy-based treatment: a relaxin fusion protein Modema headquarters in Cambridge. 
It also includes candidates that use OX40 Massachusetts 
igand, interleukin 23, IL36G, and interleukin 12 for cancer immunotherapy, specifically treatment of breast Formerly yee ears 
cancer, urothelial carcinoma, lymphoma, and melanoma. Also being developed by Moderna is a Gey oe 


regenerative medicine treatment that encodes vascular endothelial growth factor A to stimulate blood 
Traded as Nasdaq: MRNA 


vessel growth for patients with myocardial ischemia. Nasdaq-100 component 


S&P 500 component 


History {eait} ISIN US60770K1079 
Industry Biotechnology 
Moderna was founded in 2010 by Derrick Ros: eines eee 
and Noubar Afeyan.!®) Stéphane Bancel, the curt " ago 
2011 and 2017, Moderna raised $2 billion in venture capital funding.{7°) Founders Derrick Rossi | 
= a BUSINESS INSIDER rE 


Moderna just priced the biggest IPO in 
biotech history, valuing the startup at $7.5 
billion 


Lydia Ramsey Pflanzer M Share = Save 


v 


a 


aie [STEPHANE BANCEL 


roughly 27 million shares, valuing the company at about $7.5 


billion. In total, the company is raising $620 million in the 
} offering, making it the biggest initial public offering in 


Moderna Therapeutics CEO Stephane Bancel (Nf hot 


biotech history. 


Link: https://www.businessinsider.com/biotech-moderna-prices-initial-public-offering-2018-12 


3.8 Now, Moderna was a new startup that prior to C19 hadn't brought a vaccine to market, they did 
however in 2013 joined DARPA for a $25M dollar project called ADEPT-PROTECT, whose stated goal 
is: Rapid development & deployment of medical countermeasures (MCMs) based on the encoding of 
antibodies in RNA and DNA. That's 25million of tax payer dollars to a company that had yet been 


successful by any meaningful measure. Moderna at the time was only 3 years old. 


Product development {edit} 


In 2013, the company formed a partnership with AstraZeneca to 


sea 


develop treatments for cardiovascular, — 


metabolic, and renal diseases, as well as cancer. Moderna also was awarded a $25,000,000 grant by 
DARPA through a program Autonomous Diagnostics to Enable Prevention and Therapeutics: Prophylactic 
Options to Environmental and Contagious Threats (ADEPT-PROTECT).|"'l Its stated goal was to develop 
an mRNA vaccine with the capability to suppress a global pandemic within 60 days. In January 2014, the 
company entered an agreement with Alexion Pharmaceuticals to develop treatments against ten diseases. 
(12) On January 14, 2014, Moderna announced the creation of its first venture, Onkaido Therapeutics, to 
focus “exclusively on developing mRNA-based oncology treatments."|'“Il"4) It launched its second venture, 


Valera, in January 2015, with a focus on "viral, bacterial and parasitic infectious diseases."{"°ll'® 
Employees of Valera and Moderna developed an mRNA vaccine candidate against Zika virus infection.{"”! 
Another venture, Elpidera, was announced in May 2015 to continue work on RNA therapies advancing 
Moderna's work with Alexion.{*8l'9 


In 2015, the company formed a partnership with Merck & Co. to develop treatments for cancer, and in 2016 
the company formed a partnership with Vertex Pharmaceuticals to develop treatments for cystic fibrosis.("°] 
(20){211[22) In January 2016, the Bill & Melinda Gates Foundation committed to provide at least $20 million in 
grant funding to the company.""! In 2017, Alexion terminated its partnership with Moderna after safety 

issues prevented their work from reaching human trials.!22) 


ADEPT : PROTECT 


THE AND 
OPPORTUNITY 


A primary objective of DARPA's 
Biological Technologies Office (8TO) 
is to better ensure the health, and 
thereby the force readiness, of the 
country’s military service community. 
The COVID-19 pandemic, which 
rapidly spread worldwide from an 
initial outbresk in China at the end 
of 2019, highlights one of the most 
perilous vulnerabilities to deployed 
military personnel and civilians: 

Jack of protection and medical 
countermeasures (MCMs) against 
endemic and emerging biothreats. 
The Zika outbreak in 2015-2016, 
the more recent Ebola outbreak in 
the Democratic Republic of Congo, 
and mosquito-borne viruses such as 
Chikungunya and Dengue are among 
these threats. 


Vaccines are the traditional mainstay 
of long-term infection prevention, while 
‘antibody approaches have at times 
been used to treat active infections. 

In one antibody-based epproach thet 
is being applied on 8 small scale in 
the current pandemic, blood serum 
with presumably protective antibodies 


obtained from those who have 
recovered from an infection is infused 
into patients. In more recent decades, 
monoclonal antibodies manufactured 
in cultured immune-system cells have 
been used to treat certain cancers 
‘and immune disorders. However, 
these treatments have suffered 

from shortcomings - including siow 
development, expensive manufacture, 
‘and dependence on continuous 

cold storage - that have prevented 
widespread use by the military. 


THE DARPA SOLUTION 


\n 2012 with the ADEPT:PROTECT 
program™, DARPA began investing in 
the development of gene-encoded 
vaccines, 4 new Category of preventive 
measures based on DNA or RNA In this 
approach, genes that encode immune- 
stimulating antigens, such as the spike 
proteins on the surfaces of viruses 

like the one (SARS-CoV-2) that causes 
COVID-19, are delivered directly toa 
recipient's body. There, the instructions 
carried in the DNA or RNA elicit the 
body's own cells to manufacture the 
antigenic viral protein, which, in turn, 
elicits an immune response to the 


virus. 


‘ Program, 
to take pandemics olf of the of amet sot wth seo texhmlagier ad pectic sched by 
deployment of protective 


60 pays 10 
STOP A PANDEMIC 


carly detection of an outhreak and, within 60 days, development and widescale_ 


Gene-based vaccines have shown 
great promise as @ means to provide 
‘safe, reproducible, long-term immune 
protection. For vaccines to work, 
however, they often require more than 
one dose and it often takes weeks to 
months before 6 recipient's immune 
‘system builds up sufficient protection 
again the vaccine’s viral target. With 
these biomedical realities come 
threats to warfighters if they deploy to 
pathogen-tife regions before having 
established relevant immunity and 
threats to military missions due to 
delayed deployment of personnel until 
they achieve immune protection. 


For @ vaccine to confer immunity, it 
must lead to the production within 6 
recipient of highly potent antibodies 
‘thet can neutralize the pathogen. 
DARPA initiated the ADEPT:PROTECT 
program (most often referred to more 
simply as ADEPT) with the intention 

of bushwhacking 6 novel pathway to 
near-immediate protection against 
Pathogens for which vaccines are not 
yet available and to confer interim-term 
protection during the development of a 
vaccine, which can take years. 


THE IMPACT 

DARPA's investments in this space led 
directly, with the biotechnology firm 
Moderna as 8 contracted performer 
on the program, to 6 first-ever human 
clinical trial with an RNA vaccine in 
2019. 


Earlier proof-of-concept experiments 
funded under ADEPT primarily with 

6.1 funding (for basic research) 
demonstrated that delivery of antibody- 
making instructions — by way of 
messenger ribonucleic acid (mRNA), 
deoxyribonucleic acid (DNA), or another 
genetic-information-carrying tactic 

that relies on small viruses known es 
adenovirus-associated viruses (AAVs) 


— led to the production of antibodies 
‘that conferred protection in test 
animals exposed to the mosquito-borne 
Chikungunye (ChikV) virus. 


In @ more applied phase of technology 
development, Modems was converted 
to 6.2 funding (applied research) 

‘to begin pre-clinical studies in non- 
human primates with an RNA-encoded 
antibody sgainst ChikV and to produce 
the countermeasure using Good 
Manufacturing Practices (GMP), which 
regulatory agencies such ss the Food 
and Drug Administration often require. 


Moderna subsequently used company 
funding to conduct 4 Phase | clinical 
‘trial with 22 healthy volunteers using 
‘an mRNA-encoded ChikV antibody. This 
marked the first safety i 
of an RNA-based medical 
countermeasure. Moderna reported 
these promising results of its clinical 
‘Study in 2019. The trial demonstrated 
platform safety as well as the ability to 
generate protective levels of functional 
antibody in humans. In response to 
COVID-19, Moderna in March 2020 
initiated humen trials of gene-encoded 
antibodies that target SARS-CoV-2. 


Research by Moderne and other ADEPT 
performers has provided proof-of- 
concept results thet simultaneously 
delivering gene-encoded antibody 
‘treatment and vaccine confers the 
recipient with immediate immune 


Protection while a long-term immune 
response develops. 


LOOKING AHEAD 

DARPA's R&D investments to de-risk 
the pathway to gene-based medical 
countermeasures have spurred like- 
minded innovators. In addition to 
Moderna, several other companies, 
including AstreZenece snd Inovio, 

have made major investments in 

this budding biomedical field. These 
DARPA investments also spurred the 
biotech firm RenBio to work toward 
optimizing the delivery of gene- 

based MCMs for increased efficacy 
and tolerability. Other government 
agencies — including the DoD's Joint 
Program Executive Office for Chemical, 
Biologic, Radiological, and Nuclear 
Defense (JPEO-CBRND), the Biomedical 
Advanced Research and Development 
Authority (BARDA), and the National 
Institute of Allergy and Infectious 
Disease (NIAID) - also have recognized 
the power of gene-encoded antibody 
technology to fight a range of biothreats 
and infectious diseases. 


Progress in the ADEPT program has 
earned supplemental 6.2 funding 

from the U.S. Congress in response 

to the 2014 Ebola virus outbreak in 
West Africa. To address current and 
future Ebola outbreaks, these funds 
were directed toward development, 
manufacture, and/or clinical evaluation 
of several MCMs, including one 


— 


" 
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4 8 One year later in 2014, Moderna lands a collaboration with the Karolinska Institute [KI] in Sweden. 


Important to note that one of their founders, Ken Chien was a research director at KI since 2013, his 


specialty was cardiovascular biotechnology. Just before Chien started at KI, he was approached by 


another Moderna Founder, Derrick Rossi to begin creating what would become Moderna. Chein's focus 


after that was focused on his studies that found "mRNA in heart muscle, resulting in a patent on the 


discovery that triggered mRNA towards therapeutic applications." 


Ses hoes — 


Moderna to Collaborate with Karolinska Institutet and Karolinska University Hospital on Discovery of 
New Messenger RNA Therapeutics™ 


October 16, 2014 


Strategic research and clinical partnership will advance state-of-the-art discoveries on the use of messenger RNA (mRNA) Therapeutics™ 
to treat serious diseases 


CAMBRIDGE, Mass. and STOCKHOLM, Sweden, October 16, 2014 —Modema Therapeutics today announced a strategic, long-term collaboration 
with Karolinska Institutet (K!) and Karolinska University Hospital (KUH) for the discovery and development of innovative drugs using Modera’s 
messenger RNA (mRNA) Therapeutics™ technology. mRNA Therapeutics™ enable the in vivo production of both intracellular proteins and secretec 
proteins. As a result, Moderna's platform has the potential to speed the development and manufacture of treatments for many diseases that are 
currently untreatable with existing pharmaceutical approaches 


“This project is an important step in advancing medical science,” said Professor Hans-Gustaf Ljunggren, Dean of Research at Karolinska Institutet. “It 
will help achieve our common goal of rapidly advancing new drug candidates into the clinic.” 


Under the terms of the partnership, Moderna will sponsor research grants for scientists at both institutions to conduct preclinical research with novel ICY Use Ait 
MRNA Therapeutics™. As this pre-clinical work is successfully completed, Moderna will conduct clinical trials of new drug candidates at Karolinska at 
University Hospital 


“As a leading medical center, we continually strive to improve the treatment of serious diseases," said Professor Mats Eriksson, Karolinska University ; 
Hospital. “Our clinical researchers are excited to work with Modema's groundbreaking mRNA Therapeutics platform and speed the advancement of 
new treatments to patients.” 


To solidify the scientific and clinical collaboration between the organizations, and to optimize the output of this important partnership, Moderna is 10 
creating a new laboratory in Stockholm, Sweden, located in the Novum building next to the Karolinksa University Hospital Huddinge campus. 


“Moderna is investing heavily to bring MRNA Therapeutics to patients, and our science is accelerating rapidly,” said Stéphane Bancel, President and ==, 
founding CEO of Moderna. “This partnership puts our mRNA Therapeutics platform in the hands of Karolinska’s world-class scientists and clinical 

researchers to develop new drugs and therapeutic approaches that cannot be done with small molecules or biologics — bringing new hope to patients 

with serious diseases.” 


Strategically, we view this, our first academic partnership, as highly complementary to our existing drug discovery and development efforts, both with 
our pharmaceutical partners AstraZeneca and Alexion and with Modema ventures such as Onkaido,” added Bancel. “Given the broad potential of this 
revolutionary drug technology, it was critical to us to work closely with a leading academic medical institution. We are honored to be partnering with 
one of the best academic medical research institutions in the world 


“Strategically, we view this, our first academic partnership, as highly complementary to our existing drug discovery and development efforts, both with. 

our pharmaceutical partners AstraZeneca and Alexion and with Moderna ventures such as Onkaido,” added Bancel. “Given the broad potential of this 
revolutionary drug technology, it was critical to us to work closely with a leading academic medical institution. We are honored to be partnering with 

‘one of the best academic medical research institutions in the world.” 

For more information on Karolinska Institutet and Karolinska University Hospital, please visit kise and karolinska se. 

For more information on Modema Therapeutics please visit madematx com. 


About Karolinska Institutet 


Onkaido Therapeutics, a venture company formed, funded and wholly-owned by Moderna, is focused exclusively on the advancement of oncology 
products for previously undruggable targets and as a superior alternative to existing drug modalities. Leveraging Moderna’s messenger RNA 
Therapeutics ™ platform, an entirely new in vivo drug modality that produces human proteins or antibodies inside patient cells, Onkaido plans to 
rapidly turn scientific innovation into cancer therapies that can make a real difference for patients. ankaido com 


About Karolinska University Hospital 


' Karolinska University Hospital is one of Europe's largest university hospitals and together with Karolinska Institutet has a leading role within the field of 
medical breakthroughs. The hospital aims to always put the patient first by providing the best possible medical expertise, treatment and care. Through 
7 innovation and active collaboration with industry and academia, it is committed to being internationally prominent in medicine, research and education. 


About Moderna Therapeutics 


Moderna is pioneering messenger RNA Therapeutics™ an entirely new in vivo drug modality that produces human proteins or antibodies inside 
~ patient cells, which are in tum secreted or active intracellularly. This breakthrough platform addresses currently undruggable targets and offers a 
superior alternative to existing drug modalities for a wide range of disease conditions. Moderna has developed a broad intellectual property estate, 
including more than 320 patent applications covering novel nucleotide chemistries and drug compositions. The company plans to develop and 
f commercialize its innovative mRNA drugs through a combination of strategic relationships as well as new formed ventures, like Onkaido LLC, its 
oncology Drug Development Company. Founded by Flagship Venturel abs™ Cambridge-based Moderna is privately held and currently has strategic 
agreements with AstraZeneca and Alexion Pharmaceuticals To lean more, visit ywww modermatx com. 


Moderna Announces Funding Award from BARDA for $8 Million with Potential of up to $125 Million 
_ to Accelerate Development of Zika Messenger RNA (mRNA) Vaccine 


September 7, 2016 


Company plans to file IND by end of 2016 


Mass., September 7, 2016 — Modema Therapeutics, a clinical stage biotechnology company pioneering messenger RNA (mRNA) 

ics™ to create a new generation of transformative medicines for patients, today announced a funding award of $8 million with the potential 
2s 0 San pion bom fn Diente Novena: Fone re Domeprien ily ADA a division ofthe Office of the Assistant Secretary 
for within the U.S. Departme ‘Services (HHS) 


About Moderna’s mRNA Vaccine Technology 


\Vaccines work by mimicking an infection from a known pathogen, such as a virus, without causing disease. They teach the immune system to 
recognize antigens, which are parts of pathogens. Current vaccines introduce antigens to the body as weakened or inactivated pathogens or as 
‘selected antigens produced outside the body, Moderna's approach more closely mimics nature by delivering mRNA to the body's cells, which, in tum, 
produce antigenic proteins as if the body was infected by a virus, These antigenic proteins are identified and remembered by the immune system, 
When a person Is exposed to the pathogen in the future, the body is able to recognize it as foreign and mounts an immune response, including 
production of antibodies that can help to destroy the pathogen. 


About Moderna Therapeutics 
Moderna is a clinical stage pioneer of messenger RNA Therapeutics ™ an entirely new in vivo drug technology that produces human proteins, 


antibodies and entirely novel protein constructs inside patient cells, which are in turn secreted or active intracellularly. This breakthrough platform 
targets and offers a superior alternative to existing drug modalities for a wide range of diseases and conditions, 


program,’ ag MRA vc CONE were FS TRIE POST oD EEE TAee Saavaies  eaaioes bn Goo BS 
infectious disease threats. We hope to be at the forefront of advancing this innovation.” 
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Moderna Joins the Human Vaccines Project to Help Advance Fundamental Understanding of the 
Immune System 


January 4, 2017 


Public-Private Consortium Collaborating to Generate New Immunological Insights, Accelerate Development of Vaccines and 
Immunotherapies 


CAMBRIDGE, Mass., January 4, 2017 — Moderna Therapeutics, a clinical stage biotechnology company pioneering messenger RNA (mRNA) 
Therapeutics™ to create a new generation of transformative medicines for patients, announced today that it will join the Human Vaccines Project, a 
non-profit public-private partnership focused on decoding the human immune system to accelerate the development of vaccines and immunotherapies 
against major infectious diseases and cancer. Moderna will join the global, cross-sector consortium of academic research centers, biopharmaceutical 
companies, governments and non-profit organizations in sharing knowledge and resources to generate key insights about immunological protection, 
and address primary scientific hurdles to developing new vaccines and immunotherapies. 


“We are proud to support the important efforts of the Human Vaccines Project to unlock basic understanding of the immune system and transiate this 
knowledge to accelerate infectious disease vaccines and cancer immunotherapies,” said Michael Watson, President of Valera, Modema's infectious 
disease-focused venture, “Collaborating with biopharma, academic, non-profit and government organizations has been a key focus of Moderna’s 
strategy to advance the promise of mRNA science for patients. We look forward to contributing to this consortium in kind, helping advance knowledge 
about human immunity that, ultimately, could help people around the world.” 


Moderna currently has four mRNA-based infectious disease vaccines in clinical study and another four infectious disease vaccines advancing toward 
the clinic. The company is also developing an mRNA-based personalized cancer vaccine. 


The Human Vaccines Project is a decade-long effort aimed at decoding the human immune system by harnessing recent technological advances in 
genomics, bioinformatics and systems biology. The Project has created a network of leading university and academic research centers that serve as 
its scientific hubs. These hubs work collaboratively to develop and execute the Project's scientific plan, comprising 1.) the Human Immunome Program 
focused on defining the parts or components of the immune system, and 2.) the Rules of Immunogenicity Program, which seeks to define the rules of 
immunological protection. The involvement of Moderna and other biopharmaceutical companies will help promote the rapid translation of research 
breakthroughs generated by the Project into potential new products. 


https://s29.q4cdn.com/435878511/files/doc-neWs/2017/01/04/moderna-joins-human-vaccines-project-help- 
eet: tinea 


5 B Almost 2yrs ago I made this infographic to highlight these details. *As a side note; #BillGates the 
eugenics-minded college drop-out that pretends he's a doctor actually got a degree, albeit honorary, from 
the Karolinska Institute in 2004. https://www.fiercebiotech.com/biotech/press-release-bill-and-melinda- 


gates-to-receive-honorary-degrees-from-karolinska-institutet 


a 


USOOTTOKI07 
Secneenter 2030 
12 years age 


Hosptat 
Career and research 
(Sweden Karcknska 
af the University of Cattiomnia at San Diego! acting as director ot Institutet) 
with an oduct agpontment 3s a Protesscy of the 


ne a meets 
ate tor Molec 


tho tac 


yresibie for Co-founding the 


~ansovascia 
rorvarn Clee 


made in hes tab 


ds Clinical applica 


pconved numerous gents trom the t 


@ colleague at the Harvard Stem Col institute 


with mRNA fo the medical re 


o0gis of Flagste in 2011, the Lab made the 


porit on the Oeicovery that Inggeced MRNA towards therag 
NRONA for 
of ulang syrinetc messenger RNA (MRNA) to produce therapeu dosud oft 


oc ape 
ry VESCUMaY TaQeREnABON and to rewerse the onc 


heat 


pabenr's mascle cets 


“What we have shown is that muscle celts take up ths synthetic MANA and wit express almost any profen quickly The technology wil allow an intone, 
focused. one-time appkcsiban 0 ne @ Therapeusc offect that ght have 2 tong lasting eMlect by aifecting expanding and redirecting the fate of rare 
Astro 9x30 progentors thet are normaly modded dunn inary and usually corérécte to acer sue “|'S! Al Karotnsica the Chen lab documected the 
abiity to generate large numbers of human isiet heart progendor cells from human embryonic stem cells. which resulted in 8 parmershp win Astrazeneca 


to move fhe project toward clinical application !22825) 
In February 2019, As C8 und the Chien lab reported fhe frst in human study off an mRNA therapeutic, ncting reversal of vascular dystunction in 


And they want you to believe that 
Heart they had no indication that these 
vaccines could be taken up by the 
faecte heart muscle and cause myocarditis? 


From Wéepedia, the tree encyclopedia 


This article is about the infernal organ. For other uses, see 


"Carthec” redirects here. For the computer programming tool, see CAF For the comics charactor. si 
The heart is a (lS®uler in most anemais. This organ pumps through the v of the 
tory 1) The pumped blood caries ox and nutnents to the body, while carrying 
te such as xxde to the tin the heart is approoenately the size of a closed frst 
and is located between the lungs, in the mick: t t of the 


moderna 


In October 2013, the company was awarded up to $25 million b develop messenger RBA therapeutics 


In November 2013, the company raised $110 million of equity financing 


began for mRNA. 1283, primary intonded to b IVIO-19 vaccine boost 
030d 8 warning about rare cases a how! efammater 


sheets 


associabed wit both 


That 


WID-19 peockacts at its t 


the company began booster and 


LHKDTO JONURK ( 


peTIECNANS fOr es 


[RESILIENCE Board of Directo 


<a 


Susan Desmond-Hellmann, | 
MPH 


6 B Where things get strange is when you find o/that BEFORE Baric started playing Frankenstein w/ 
Bat CoVs he was messing with Rabbit CoVs. In his 1992 publication Baric explored how Rabbit's 
infected w/CoVs suffered Myocarditis. Oddly its a similar mechanism to what Chien was looking into at 
KI when he started Moderna. 


eS Pfizer Science Products Stories Newsroom About 


Pfizer Press release Covid-19 Vaccines 


Pfizer and BioNTech Receive Expanded U.S. FDA 
Emergency Use Authorization of COVID-19 Vaccine 
Booster to Include Individuals 18 and Older 


Friday, November 19, 2021 - 08:25am 
“) ® 4 Z 


e Expanded authorization allows more Americans to receive a booster dose to help preserve a 
high-level of protection against COVID-19 


NEW YORK & MAINZ, Germany--(BUSINESS WIRE)-- Pfizer Inc. (NYSE: PFE) and BioNTech SE 
(Nasdaq: BNTX) today announced that the U.S. Food and Drug Administration (FDA) has 
expanded the emergency use authorization (EUA) of a booster dose of the Pfizer-BioNTech 
COVID-19 Vaccine to include individuals 18 years of age and older. The booster dose is to be 


An Experimental Model for Myocarditis and Congestive Heart Failure after 
Rabbit Coronavirus Infection 
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An Experimental Model for Myocarditis and Congestive Heart Failure after 
Rabbit Coronavirus Infection 


yee] Suzanne Edwards, J. David Small, Department of Epidemiology, Program in Infectious Diseases, School of 
von. 25 sofabed Joachim Dieter Geratz, Lorraine K. Alexander, Public Health, and Department of Pathology, School of Medicine, 
“| and Ralph S. Baric University of North Carolina at Chapel Hill 
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poorernpirhebrel. death and pathologic findings. During the acute phase, the principal histologic lesions were 
degeneration and necrosis of myocytes, myocytolysis, interstitial edema, and hemorrhage. The 

—< severity of these changes increased in the subacute phase. Pleural effusion and congestion of the 
aa mechani Jungs and liver were also present at this time. Myocarditis was detected by day 9 and peaked by 
peimarty immu day 12. Heart weights and heart weight-to-body weight ratios were increased, and dilation of the 
fossk treenedte right ventricular cavity became prominent early in infection and persisted. In contrast, dilation of 
the left ventricle occurred late in the subacute stage. Virus was isolated from infected hearts 
between days 2 and 12. These data suggest that rabbit coronavirus infection progresses to myo- 
carditis and congestive heart failure. 
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We have described a model system for virus-induced myo- 
carditis and congestive heart failure in rabbits. These data 
provide the underlying foundation for future studies examin- 
ing the mechanism of RbCV-induced heart disease in rab- 
bits. 


during the acute and subacute phases of infection, respec- 
tively. 

Dimensions of the cardiac walls during RbCV infection. 
Changes in the size of the heart and, in particular, dimen- 
sions of the ventricles were evident after RbCV infection 
(figure 2). To conclusively document the anatomic changes 
in the heart during infection, the thickness of the ventricular 
wall was measured through the coronal axis at the midpoint 
of the ventricles. 


http://tinyurl.com/3hurh7k6 


7 | We now know that Pfizer, who stole the mRNA C19 formula from Modera, had known that 
Myocarditis was a Serious Adverse Event for their injections LONG before it was made public in 
November 2021 after it had been injected into billions of people. This has since been admitted by Pfizer 
& covered by great minds like @P_McCulloughMD & @JesslovesMJK 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10823859/ 
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Much of our understanding of the mechanisms by which viruses cause myocarditis 


and/or dilated cardiomyopathy (DCM) is based oa animal models of virus-induced heart short axis view at the level of the mitral valve. LV fractional shortening was calculated as 
disease. Information concerning cardiac function during acute and/or chronic viral infection =v. an ¢jection phase index of systolic function. All values reported reflect the mean of 3 
im these models is limited (1). A well defined model in a species conducive to monitoring of ‘measurements made on sinus beats. Rabbits were infected with 0.3 ml ofa 1X 10~ 1X 10* 
cardiac function is needed to enhance our understanding of viral induced heart disease. We echocardiographic measurements were repeated using the same ancs- 


protocol on days 3,6, 9, 12 and 30 post-infection. 
, “Two (18%) rabbits did during the acute phase of infection (day 3), 4 (36%) died in 
toa and necrosis of myocytes, myocarditis, end gross orgen end histopathologic o dec enty soca pms ny 0) sad SON) sere beyond by ts koode cepa 
DCM (2,3). We have also shown that electrocardiographic changes observed during RbCV Eebocardiopraphic data is diplayed in Table 1. The index of systolic venrieular fonction 
infection mimic those in humans with myocarditis and DCM (submitted). This chapter 
describes the echocardiographic changes observed during RbCV infection. 

Eleven male New Zealand white rabbits were sedated price to echocardiography with 
3 combination of xylazine (0.17 mg/kg) and ketamine (17 mgikg), An elecrocadiogram 
‘was monitored continvously during echocardiography and two-dimensional 
raphic views were recorded with the animal in right lateral recumbancy from the right 
parasternal long and short-axis positions using a 7.5 MHz annular array transducer. Meas- 
‘urements of left ventricular (LV) size, systolic function, mitral valve motion, and aortic and 


plane just ventral to the mitral valve leaflets at the level of the chordae tendinse. Aortic and 
left atrial dimensions were measured from an M-mode view obtained by guiding the cursor 
through the aorta and left atrium in a right parasternal short short axis view at the level of 
the aortic valve. The mitral valve motion and E-point - septal scparation was observed and 
recorded from M-mode images obtained by guiding the cursor through a right parasternal 
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2 : DAYS AFTER INFECTION : be 
igure 1. Peroeat factional shortening bs 11 RECV infoctod rabbits. chosen, % fractional shortening was depressed in all infected rabbits by day 3 post infection 
(Figure 1). Fractional shortening was more depressed in nonsurvivors (17.33 + 6.19%, p= 


Echocardiographic Changes following Rabbit Coronavirus Infection 15 


a= Mean + SD. <.001 from controls) as compared to survivors (26,17 + 12%, ns from control). Mean LV 
b = Day 3 after infection wall thickness, chamber dimensions, and left atrial dimensions were not significantly 
= di astole different from controls throughout the study in either survivors or nonsurvivors. These 


findings confirm our previous pathologic studies in which rabbits dying early in infection 

d= systole. (days 2-5) did not have significantly different LV wall thickness, and chamber dimensions 
from control animals. 

We conclude that RbCV infection depresses an ejection phase index of systolic LV 


function, that this depression precedes gross morphologic changes in the ventricle, and that 

severe systolic dysfunction correlates positively with mortality. These findings provide a 
} Pe OC eae he level of th direct link between the severity of virus-induced cardiac dysfunction and survival during 
Short axis view at the level of t RbCV infection, characterizing a reproducible model of cardiac dysfunction following viral 
an ejection phase index of systq___ infection of the heart. 
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2008: Mark Denison & Ralph Baric 
synthesize full-length viral genomes 
to about 30 kb & recovery of a 
recombinant bat SARS-like corona- 
virus (SCoV) 


= 2015: Nature Article “Risky Bat 
[Shi Zhengli-Li & Baric] 
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in 2017 & 2019 for 
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Platform 


2017: Ralph Baric Signs a MTA with 
Moderna & the VRC for coronavirus 
vaccine technology 
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2017: Alexion Pharmaceuticals 
breaks S100M partnership 
w/Moderna 
Dec 2018: Moderna goes 
public as the biggest biotech 
IPO in history at $7.5b 


a) 
Et 


Research” comes into the spotlight fj 


Dec 2019- C19 is spreading in 
China, Baric amends his 
Moderna Contract 


Nov 202I- Pfizer admits 
Myocarditis was an observed 
side effect [mainly young 
men] for their C19 injection. 


About 


Pfizer and BioNTech Receive Expanded U.S. FDA 
Emergency Use Authorization of COVID-19 Vaccine 
Booster to Include Individuals 18 and Older 


Friday, November 19, 2021 - 08:25am 
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¢ Expanded authorization allows more Americans to receive a booster dose to help preserve a 


high-level of protection against COVID-19 


NEW YORK & MAINZ, Germany--(BUSINESS WIRE)-- Pfizer Inc. (NYSE: PFE) and BioNTech SE 
(Nasdaq: BNTX) today announced that the U.S. Food and Drug Administration (FDA) has 
expanded the emergency use authorization (EUA) of a booster dose of the Pfizer-BioNTech 
COVID-19 Vaccine to include individuals 18 years of age and older. The booster dose is to be 


8 & This thread is already not for the faint of heart, so to save time I suggest reading the details of the 
MTA between Moderna, Baric and the NIH's VRC leading up to 2020: & how Moderna made the C19 
jab formulation in ONE DAY: 


fi Destiny Rezendes @ xX 
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8B In that same MTA, later amended, Ralph Baric signs 
the MTA in 2019 for the same technology but read 
Amendment 3 carefully. According to the contract, the 


collaboration between VRC and Moderna didn't start in 
2017, but rather on Nov 9, 2015. O @ 
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10 Bi Hoge (Moderna) claims he created the C19 .»’ in 
ihr, over a weekend on Jan 13th 2020. However, the 13th 
was a weekday- a Monday. Zhang/Howell uploaded the 
sequence on Sat. the 11th. Hoge admits he was "Eager" 
to get to "Test" out the ». 
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TIMELINE Author Correction: A SARS- 
like cluster of circulating bat 
coronaviruses shows potential 


for human emergence 22 May 
2020 
subgroup 2c using a bat coronavirus 
strain HKUS variant March 25 2014 
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debate over risky research SARS like illness in November 2019 


JOURNAL ARTICLE 


An Experimental Model for Myocarditis and 
Congestive Heart Failure after Rabbit Coronavirus 
Infection 


Suzanne Edwards, J. David Small, Joachim Dieter Geratz, Lorraine K. Alexander and Ralph S. 
Baric 


The Journal of Infectious Diseases 
Vol. 165, No. 1 Jan., 1992), pp. 134-140 (7 pages) 
Published By: Oxford University Press 


The Journal of 
Infectious 
Diseases 


About the Human Vaccines Project 


The Human Vaccines Project is a non-profit public-private partnership with the mission to accelerate the development of vaccines and 
immunotherapies against major infectious diseases and cancers by decoding the human immune system. The Project has a growing list of partners 
and financial supporters including: Vanderbilt University Medical Center, the J. Craig Venter Institute, the La Jolla Institute, The Scripps Research 
Institute, UC San Diego, Aeras, Boehringer Ingelheim, Crucell/Janssen, GSK, Pfizer, Medimmune, Regeneron, Sanofi Pasteur, the Robert Wood 
Johnson Foundation and the John D. and Catherine T. MacArthur Foundation. The Project brings together leading academic research centers, 
industrial partners, nonprofits and governments to address the primary scientific barriers to developing new vaccines and immunotherapies, and has 
been endorsed by 35 of the world’s leading vaccine scientists. www.humanvaccinesprojectorg 


About Moderna Therapeutics 


Moderna is a clinical stage pioneer of messenger RNA Therapeutics™, an entirely new in vivo drug technology that directs the body's cells to 
produces human proteins, antibodies and entirely novel protein constructs, which are in turn secreted or active intracellularly. With its breakthrough 
platform, Moderna is developing mRNA vaccines and therapeutics to address currently undruggable targets and deliver a new class of medicines for a 
wide range of diseases and conditions. Moderna is developing and plans to commercialize its innovative mRNA medicines for infectious diseases, 
cancer (immunooncology), rare diseases, cardiovascular disease and pulmonary disease, through its ecosystem of internal ventures and strategic 
partners. 


Headquartered in Cambridge, Mass., privately held Moderna currently has strategic agreements with AstraZeneca, Merck, Alexion 

Pharmaceuticals and Vertex Pharmaceuticals, as well as the Defense Advanced Research Projects Agency (DARPA), an agency of the U.S. 
Department of Defense; the Biomedical Advanced Research and Development Authority (BARDA), a division of the Office of the Assistant Secretary 
for Preparedness and Response (ASPR) within the U.S. Department of Health and Human Services (HHS); and the Bill & Melinda Gates Foundation. 
To learn more, visit www.modernaix.com. 


Moderna Contacts: 


Investors: 
Maren Winnick 
617-674-5297 


9 B What's the tie? DARPA's wishes of Synthetic Biology and Rapid Countermeasure deployments who 
outside of the DEFUSE project was ALREADY working with Moderna who was ALREADY working 
with Ralph Baric before the pandemic started! You'll see this truth in DARPA's internal document 
[unclassified] from 2017 
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10 Bf The reality is DARPA didn't approve the DEFUSE project likely because they realized they didn't 
need EHA to move forward w/their goals. Eco Health was already deep in w/ USAID [CIA front] & 


according to Chris Darby of In-Q-Tel in 2019, the intelligence community's top focus was bio-data. 


-Eco Health was successful in its role with USAID in China and SE Asia & ADEPT was already making 
great strides, as was Moderna & Baric. 


-So, Baric knew since the 1990's that CoV's could cause Myocarditis in infected mammals that was 


similar to its presentation in humans. 


-The scientific community knew since 2003/4 that SARS vaccines were largely ineffective and that the 


spike protein and mRNA bio-accumulated in vital organs, like the heart. 


-The US's biological research oversight group, the NSABB, knew since 2006/7 that Baric could create a 
full CoV genome WITHOUT leaving a trace that it was lab altered & NIH knew [because they funded 
it] that Baric was doing GOF research with Corona-Virologists in Wuhan and w/ EHA. 


-The USG KNEW since 2018/2019 that Wuhan Institute of Virology was lacking in their safety 
regulations [despite being trained by University of TX Medical Branch staff] and they knew the science 


was ongoing regardless. 


-HHS knew that Baric led the forefront on not only the vaccine [Moderna] but also the heavily pushed 
his Monoclonal antibody "treatment" Remdesivir, which is a FAILED Hept/Ebola/Zika "treatment" and 
the men who helped him; Mark Denison & Barney Graham all received MILLIONS after the "vaccine 
rollout" allotted to their establishments for intellectual property rights [Vanderbilt Univ, Vaccine 
Research Center/NIH] 


AND YET... The Peter Daszak Transcript from NOV 2023 has not been released! The recent Fauci 
transcript has YET TO BE RELEASED. AND RALPH BARIC HAS NEVER HAD TO BE HELD 
ACCOUNTABLE or properly investigated over C19! 


The USG put 5 TRILLION DOLLARS into a "Pandemic Oversight Fund" [the largest financial effort in 
mankind's history] but they can't afford to investigate this pandemic or vaccine which has Injured and 


killed people all over the world. 


What about those who lost their kids to Myocarditis post vaccination?! You're gonna tell them its all a 


coincidence and it was "for the greater good?" 


Despite what CCN medical correspondent, & freedom-hater, Dr. Leana Wen thinks, WE ARE NOT 
RABBITS. We are humans who deserve the truth & I shouldn't have to throw my life away to learn all 
this crap! 


I'm not apologizing for the long post- You don't like it then do it yourself. Otherwise, links will be added 


[if not already on the slides] as a comment to avoid algorithm throttling. 


https://s29.q4cdn.com/435878511/files/doc_news/2016/09/07/moderna-announces-funding-award- 
barda-8-million-potential-125. pdf 


https://s29.q4cdn.com/435878511/files/doc_news/2017/01/04/moderna-joins-human-vaccines-project-help-advance-fundamental.pdt 


http://tinyurl.com/3hurh7k6 https://www.statnews.com/2017/01/10/moderna-trouble-mrna/ 


https://s29.q4cdn.com/435878511/files/doc_news/2014/10/16/moderna-collaborate-karolinska-institutet-and-karolinska.pdf 
https://www.forbes.com/sites/nathanvardi/2016/12/14/modernas-mysterious-medicines/?sh=e551flc6ef6f 


https://watermark.silverchair.com/165-1-134.pdf? 
token=AQECAHi208BE4900an9kkhW_Ercy7Dm3ZL_9Cf3qfkKAc485ysgAAA1QwgeNQBgkghkiG9wOBBwagggNBMIIDPQIBADCCAzYGCSqGSIb3DQEHATAeBgighkgBZQMEAS4WEQQMe 
fFJyySN34yKfyeNAgEQglIDB7HpExDF6LU6WCmtxSDszhkycfxldsHvbpxODTrqtNSQtefJ_H_be-JUoCqoXpbqcPp7Go04QZ7dJ72jGti56376v__5JYujjGnebbciw8Dke--IZ- 

oalDWV9KUv2tR32v5t9-SiZDqmQbvOrNidVf2UqVc9FSECRyXktCgby9WrxTleh3VmV9qVHFm_rriCtN7WsvfACnswymWPLi- 
cYISCbLJ2ayrVs3lvi5p23vv_vK5nHWGdCBiZ2ERqINtzxBCdXB5nDUWRnuUVyTLJr1T4y21WecuClb5lixjDvRTM3HrOWLtkJ4cdfdprHcHHuxISRrGhoZbNLPfM22NwYY6yS6XZe5nKJGFe 
N2KsGiHm3CbsXlquewAj7nMibPq6ca9MTluCORhooJ8HUBTH6BzdUhCU19eil49NUYhhNsOGaT bY5Zv4CpOk3t2bz7bPNUFBIGAVHzKd93ZM8SkP6LMVXTFwtOJEMowxrAgfGML4uqk 

che9SKRIEPfmJbXKhYQ6Vv7twq29vSOnNbWUs6X7kAKhkUPUu8Pop3KbOAjixaOSN2GvxrU4isvwuNxAWiyUQvihQ310MbbrQBapOTDUHemkysHODoGWbdk- 
AONV7IcDtExVJFcfObkYYjO1k8iGOMzg88DCbOkkdMrtF9skpiZS8a0_i80PDJwoNJN1ZbhOVwBfbradAHa58-_mGT78YuzB-- 
X94sy7rY8yJtulozzdb2GmE7tBj8znXSXC1JUGISvdf1ZU3cLe1_DTWIAFWJ8- 
O70uejSyFOO4jnjlLIDTF3Csu7ztxjBGh_4VxRxJeFb1jCBSQmPFlebJRKvtKiZQCrd9mc4sbjkaT BhSyqcSvkpgiwd_Bkx7WiO8kH2UPupiWIx_Ef2FBNeoxCqYxTVFVAQwvLInikfJrcEyjlD1_ghfa 
hAlvpuSeWBeldz0PbxCybTog9YI4gFiEyJwlpTjW-YLhqAjC8BWAM-q9Ji7GBF93yR-_bIAOORFMEKO7-7ToaDyoKBHaMkJvKOROFMRqmiKbL8 


https://link.springer.com/content/pdf/10.1007/978-1-4615-1899-0_18.pdf 


More Links: 
Gates Karolinska 2014: 


Pubmed Myocarditis Eval 2022: 

DARPA 2017/ADEPT program Unclassified: 

Moderna on MRNA +DARPA from 2018 Internal Doc pg 27-57: 

Moderna's beginnings 2017 article: 

ADEPT-Protect: 

Jessica Rose & @P_McCulloughMD 's Jan 2024 paper on Vaccine induced Myocarditis (y: 
1995 Baric article-ECHOCARDIOGRAPHIC CHANGES 

FOLLOWING RABBIT CORONAVIRUS INFECTION 

Baric article on CoV induced Myocarditis in Rabbits: 

Archive of Pfizer's release statement on Myocarditis: 


All other used references are in the Sources Image at the end of the thread. Thank you and God 


Blesshttps://www. fiercebiotech.com/biotech/press-release-bill-and-melinda-gates-to-receive-honorary- 


degrees-from-karolinska-institutet 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9130641/ 
https://ndiastorage.blob.core.usgovcloudapi.net/ndia/2017/science/Tompkins.pdf 
https://s29.q4cdn.com/435878511/files/doc_financials/2018/ar/Chasen-Richter-Moderna-Annual-Report- 
2018.pdf 


moderna 


now ow Ge eS i ee ea De ee eee ae 


messenger therapeutics 


Key partner cuts ties with brash biotech startup Moderna, raising big ... 
Moderna Therapeutics, a $5 billion startup that boasts of changing the world, is 
losing a key partner, imperiling its most advanced drug project. 


https:/Awww.statnews.com/2017/07/27/moderna-alexion-partnership/ 


https://www.federalgrants.com/Autonomous-Diagnostics-to-Enable-Prevention-and-Therapeutics- 
Prophylactic-Options-to-Environmental-and-Contagious-Threats-A DEPT-PROTECT-38431.html 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10823859/ 


jstor.org/stable/30112503 


https://web. archive. org/web/20231207023910/https://www. pfizer.com/news/press-release/press-release- 


detail/pfizer-and-biontech-receive-expanded-us-fda-emergency-use 
@Bryce_Nickels @emilyakopp @WashbumeAlex @VigilantFox @TTAVOfficial @SenRonJohnson 
@COVIDSelect @NIH @AGHuff 


